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IMMIGRATION REPORTS, for the 5 and 11 months 
ending May 31, show as follows: 


1890. 1891. 
Month ending. TS hindi Ccidce en cat 82,9y4 85,941 
5 months naga a Wee 211,227 256,990 
ll a bcldinccacnseceuts 401,609 487,179 


Of the totals in the 11-month period Germany sent 
102,994; Italy, 65,606; Sweden and Norway, 41,801; 
Russia (except Poland), 37,559; Poland, 23,082, and 
the English Islands, 107,773. Switzerland sent 6,389, 
as compared with 6,206 from France. Austria-Hun- 
gary, excepting Poland, is credited with a total of 
63,726. New York is the chief port of entry, as 393,- 
239 out of the 487,179 immigrants landed at that 
city. 


THE O'BRIEN & CLARK AQUEDUCT? sUIT is still on 
trial. Mr. ELravu Root argued a motion, this week, 
to dismiss the complaint, on the ground that the 
fina! estimate had been accepted, and its payment 
frequently requested by the contractors. This is the 
suit to recover $732,312 for alleged extra work on 
section 6 of the New Croton Aqueduct. 


THE STEEL HIGHWAY BRIDGE to be built across 
the Arkansas River at Little Rock, Ark., will cost 
$275,000 and will be 1,636 ft. long, including the iren 
trestle work. It will consist of 5 spans, two 300 ft. 
each, one 220 ft., one 140 ft., and a channel span 350 
ft., supported upon steel cylinders filled with con- 
crete. The roadway will be 22 ft. wide, and there 
will be a 5-ft. sidewalk on each side. The channel 
span will be 50 ft. above high water. The Missouri 
Valley Bridge & [ron Co., of Leavenworth, Kans., 
has the contract. 


THE TRANSATLANTIC RECORD > for eastbound pas- 
sages has been lowered by the new steamer Furst 
Bismarck, of the Hamburg-American Packet Com- 
pany’s line between New York and Southampton. 
She made the run from New York to Southampton 
in 5d, 21h. 10 min., arriving at the latter port on 
June 2%, The City of Paris’ record for westbound 
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voyages, made in August, 1889, was 5d. 19h. 18 min. 
Her best record for eastbound voyages made in De~ 
cember, 1889, was 5d. 22h. 50min. The City of Paris, 
however, runs to Queenstown instead of to South- 
ampton. 

THE WorLp’s Farr DrrectTory has received over 
1,000 applications for space. This is ahead of the 
corresponding demand at Philadelphia in 1876. Out 
of a total of 36,000 exhibitors in Philadelphia only 800 
applications had been received 16 months prior to 
the opening. 





THE “ WHALE BACK” STEAM BARGE Colby, which 
lately ran the rapids of the St. Lawrence on its way 
to sea, is 256 ft. long, 36 ft. beam and 22 ft. deep. 
Below the water line it has the fme lines of an ocean 
steamer, but above this point the sides round in like 
the back of a whale, and the cargo to be carried can 
be hermetically sealed in. Inthe stern of the sea- 
going type is a 1,500 HP. compound engine, with cyl 
inders 26 and 50 ins, and 42-in. stroke. A deck house, 
raised upon iron posts, surmounts the stern and 
braces up the smoke-stack. This boat, the Colby.was 
built at West Superior, and left Duluth on May 25 
with 77,000 bushels of wheat within her hull and tow- 
ing another whale back tow-barge with 67,000 bush- 
els, bound for Kingston. Her registered size is 1,000 
tons, and when fully loaded she carries 3,000 tons. 
The Colby passed through the Welland Canal with 
a close fit as to length, and after unloading her cargo 
she ran the rapids ‘as steadily as a log.” The in- 
ventor of the barge, Capt. ALEXANDER McDOUGALL, 
was on board. 


COAL IN THE STATE OF WASHINGTON is stated in 
a bulletin, issued by the State Board of Trade, to 
exceed in volume all that is in the Atlantic States 
combined. The known workable coal strata cover 
an area of over 1,000,000 acres. An area of 16,000 
acres is being worked, with an output, in 1889, of 
1,750,000 tons, and 2,250,000 tons is expected in 1891. 
Sixty other veins, covering about 30,000 acres, are 
being exploited, and will add to the output of 1892. 
The coal ranges in character from a true cannel, 
showing 88% volatile hydrocarbons, to a semi-anthra- 
cite of 91% fixed combustible carbon. The lignite 
measures cover 800,000 acres, with an output of about 
1,000,000 tons in 1890. Good coal can be laid down at 


Puget Sound for $2.50 per ton, and sent to San Fran-* 


cisco for $5. 
ton. 


Coal at the latter point costs $8.15 per 





THE WEATHER BUREAU is now transferred tothe 
Agricultural Department, dating from July 1. This 
is in accordance with the act of Congress of Oct. 1, 
1890. Prof. MARK W. HARRINGTON, professor of 
astronomy inthe University of Michigan, at Ann 
Arbor, and editor of the American Meteorological 
Journal, succeeds Gen. GREELY as chief of the de- 
partment. 


THE STEAMSHIP Keweenaw, built at Bay City, 
Mich., is on her way to San Diego, San Francisco 
and Seattle, on the Pacific Coast. She has passed 
down the lakes and the St. Lawrence River, and was 
lately at Quebec. The Keweenaw is built of steel, 
and has a gross tonnage of 2,512 and a net tonnage 
of 2,004 tons. Her engines are 1,300 H. P. She was 
brought through the Welland Canal in two sections, 
with temporary bulkheads, and was united together 
again after she had passed the river and canals. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week wasa freight wreck on the Black Hills branch 
of the Burlington & Missouri River R. R., June 25. 
A fast freight train of 23 cars ran into a washout. 
Three men were killed and 13 cars were wrecked. 


BRIDGE ACCIDENTS are reported as follows: An 
iron bridge being built by the Empire Portland 
Cement Co. across the Erie Canal at Warren, N. Y., 
gave way June 28, throwing 9 men into the canal. 
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One man was killed. A ballast train on the Atchi- 
son, Topeka & Santa Fé R. R. went through a bridge 
near Lyndon, Kan., last week. Nobody was injured. 


A LOCOMOTIVE BOILER EXPLOSION occurred on the 
Central R. R. of New Jersey near Nesquehoning 
Junction, Pa., June 20. It is reported that the fire 
was found to be going out, and the fireman was 
about to make an investigation when the boiler ex 
ploded. Four men were killed. Apparently the 
crown sheet collapsed. 


THE CHAMBERS LAKE DAM in Larimer Co., Col., 
gave way June 9, and the flood caused much damage 
to bridges and property along the Cache-la-Poudre 
River. The dam is said to have been 450 ft. long, 12 
ft. wide at top, with slopes of 2 to1, lowest at the 
middle, where it was only 22 ft. above low water. It 
was built of sand and logs, and had a spillway at 
one end, and two box culverts 6ft. square. The 
foundation was defective. The reservoir drained an 
area of 15 sq. miles. 





THE BRIDGE ACCIDENT AT BASLE, SWITZERLAND, 
is described in the ( Gazette of June lb, and 
in its general account this journal says: 


‘ologne 


‘*The unfortunate train was filled with passengers, be- 
cause many people from Basle were going to visit the 
singing festival at Moenchenstein. The new bridge close 
to the station spans the river Birs, above rapidly flow. 
ing waters. The train consisted of 2 engines, 2 fast 
freight cars and 10 coaches. The bridge broke in two. 
The entire first part of tne train was precipitated into 
the river, but 6 of the coaches remained on the track » 
held there by the tearing apart of the couplings which 
prought the Westinghouse automatic brake into action 
and resisted further progress. Up to the present 65 
bodies have been found. Forty-one seriously injured 
passengers are lying in the Basle Hospital. The work 
of clearing away the debris is being performed slowly."’ 

The passengers saved can thank our American 
invention—the Westinghouse air brake—alone for 
their safety; without it all on that train would in- 
evitably have been killed or maimed. The moral 
should not be lost upon other railway corporations 
in Europe. oa 


THIS SWIssS BRIDGE DISASTER is also described 
as follows in the Bischofszeiler Zeitung: Yesterday 
(June 14) a musical festival was held at the village 
of Moenchenstein, on the right bank of the Birs 
River, reached by railway in three-quarters of an 
hour from Basel. The combined attractions of plea- 
sant weather and the festival induced a large num. 
ber of people to leave Basel for Moenchenstein on 
that day, and an extra train was made up to accom- 
modate the crowd. The regular train following was 
drawn by two locomotives, and contained at least 
400 persons. When it reached the lattice truss 
bridge, about 49 ft. long, which spans the Birs, the 
structure sank, although the extra train had passed 
over it safely but a short time before. The assistant 
engine turned in falling and remained jin the river 
bed with the wheels upward. The driver and fire- 
man were both caught and held below their engine. 
The second locomotive remained upright after fall- 
ing and the firebox was not submerged, so that the 
fire within it burned for some time. Two baggage 
and three passenger cars followed the engines and 
were totally wrecked. The Birs usually is quite 
small, but on this day was exceptionally high. A 
fourth passenger car partly fell, its front wheels 
resting on the wreckage and its rear wheels on the 
bank. The front of the fifth car was broken in and 
the roof of the sixth was demolished. The remain- 
ing cars remained on the track, but many of the 
passengers were injured by the shock. 








A PLASTIC MODEL OF THE OrnoYA RAILWAY, over 
the Andes, is being prepared by Mr. J. L. Tuorn- 
DYKE, the manager of that line, for exhibition at 
Chicago in 1893, 
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Irrigation and Irrigation Systems in San Eer- 
nardino County, Celifornia. 


BY F. C. FINKLE, C. E. 

One who has never visited San Bernardino 
County, and who has formed his opinions regarding 
irrigation development in this, the largest county of 
the state, simply by reading the reports heretofore 
published, has a very incomplete idea of what has 
been and is being done to make productive the vast 
areas of land heretofore barren only for want of 
moisture during the dry season. Only snatches have 
now and then been given to the world of what has 
here been done. 

Land which formerly has been considered of no 
value except for sheep ranches has, by the intelli- 
gent expenditure of capital under the supervision 
and application of science, been converted into 
groves of oranges and other fruits which possess an 
actual value of from $1,600 to $3,000 per acre. 

One can readily see that there is chance for profit- 
able investment of money where land purchased for 
from $10 to $20 per acre can be made worth a hun- 
dred times that amount. Shrewd capitalists have 
not beer slow to avail themselves of the opportu- 
nity thusoffered them, not only to find a safe but also 
a well-paying investment for their capital. The re- 
sult is that large tracts of land have been purchased 
by companies who have in various ways developed 
water or acquired water rights from natural streams 
and conveyed the water thus obtained by means of 
canals or pipes to the lands to be irrigated there- 
with. Other companies make a business of supply- 
ing water at an annual rental per acre supplied and 
thus sell their water to the land owners in this 
way. . 
But there is still another way, created by the laws 
of the state, by which owners of dry lands can make 
them productive. This is forming what are known 
as “Irrigation Districts.” This is done under a 
statute known as the “* Wright Act,” a name taken 
from its author, which was passed by the State Leg- 
islature during the session of 1888. Although this 
law is of recent origin there are already many com- 
munities which have taken advantage of its provis- 
ions and organized irrigation districts. The law 
provides for the calling of elections within the bound- 
aries proposed to be formed into an irrigation dis- 
trict for the purpose of deciding whether such dis- 
trict shall. be formed. Before an election can be 
called a petition signed by a majority of the free. 
holders in the proposed territory must be submitted 
to the Board of Supervisors of the county within the 
borders of which such territory lies, asking that an 
election be called for the purpose of deciding the 
question of the formation of an irrigation district and 
the election of a board of directors and other offi. 
cers for such district. It then becomes the duty 
of the Board of Supervisors to call such election, 
the result of which decides the formation of 
the district, and who shall be its officers. The 
officers elected are five directors, an assessor, a trea- 
surer, a secretary and a tax collector. The Board of 
Directors have authority at any time after their 
election to call another election to determine 
whether the district shall issue bonds for defraying 
the expenses of obtaining water and constructing a 
system of canals, ditches or pipe lines for conveying 
and distributing the water over the district. Before 
calling such an election, however, the Board must 
engage the services of a competent hydraulic engi- 
neer, who shall make surveys, plans and specifica- 
tions for the work and estimates of the total cost 
necessary for supplying the district with water. 
The bonds voted must be within the amount of the 
estimate of such engineer. If a majority of the 
electors of the district vote for bonds they are issued 
and sold by the Board of Directors in the same way 
as a city sells its bonds. The money obtained is then 
expended as outlined in the plans and specifications, 
after advertising and letting contracts, until the 
system is completed. The bonds bear interest, and 
are paid by taxes levied within the district. The 
irrigation system is owned and operated by the dis- 
trict through its officers and by means ut money 
raised by taxation forever, while an election for 
choosing officers takes place every two years. 

Having thus outlined the different ways in which 
the cost of constructing an irrigation system can be 
defrayed, a description will be given of what has 
already been done in this county, and what works 
are at present in course of construction. 


ENGINEERING NEWS. 


<cxcexeeeeeee aaa LL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL 


The results of private enterprise will first be con- 
sidered, and then those of irrigation districts. 

The following are the principal irrigation systems in 
San Bernardino County which have been constructed 
by private capital organized into water companies, 
and the number of acres developed by each: 


Water Systems. Acres under ditch. 


SII oa c.o ncn patenspuciscdstsscsecenstenueteaen 15,000 
Vivienda Pi oe LAmes .... 2... cccccccccce-cccccvccccve ’ 
FR eOrSIAS Camels, o.oo ce cccecccsscciccccsccces seeves 10,000 
ne os wn ctiemeecantecs cabedoiebgen ten: ehbnan 15,c00 
South Riverside Pipe Lines...............-.-+-++ ess 6,000 
Ontario BySteMh. ...ccccscccevecccsssevcsvcestoccccceses 5,009 
en ba rer eerrrrrrrrrrr ers rrr 4,000 
CSREES TINO, 6 visnncvcccovucceececcesensenssneaees 4,000 
een eID. s. oka cancer sh sahabearwend 18,000 
Wem THOM OOM 0... no ccc cc ccosecscconeccesecsess 15.000 
Chine Pipe BEING so. ovc cos ccc wccceceviees Sbsb cece sede cde 2,500 
Gskebieenwccn sas so speepeabobee qnante aiusTenk ct * 99,500 


In addition there are many otber systems tco 
small and numerous to be described in an article of 
this kind, 

The above statement shows the area which each 
system will irrigate when all the land covered by it 
is brought under cultivation, and not what is actu- 
ally being irrigated at present. 

In many cases the companies are new and have 
just got their systems completed, and have not sold 
much of their land to actual settlers and cultivators 
as yet. The lands, however, are being offered at a 
low price, which still yields a large profit to the 
companies, and are thus being sold and brought 
under cultivation very rapidly, sothat in a few years 
all the above figures will represent the actual 
pcreage irrigated by each system, and not the ability 
to irrigate, as at present. ; 

THE JURUPA CANAL, 

The canal of the Jurupa Land & Water Co., con- 
structed to irrigate 2,000 acres of the Rubidoux 
Rancho and 13,000 acres of the Jurupa Rancho, was 
completed only about a year ago, but there have 
already been sold something over 6,000 acres of land 
under this system, and nearly 1,000 acres have been 
planted to oranges. 

The water is obtained from two natural streams 
and from developments in a cienaga containing 
numerous little springs and water sources. The por- 

tion of the water obtained from natural streams 
comes from Warm Creek and the Santa Ana River. 
The Warm Creek supply was obtained by the pur- 
chase of the major portion of the stock of the Agua 
Mansa Water Co., and turning that portion of the 
water of said company represented by the stock 
purchased into Jurupa Canal. 

This was easily done, as the Agua Mansa Ditch 
has an elevation of 60 ft. more than the Jurupa 
Canal, and the two are distant only 4 mile at one 
point. At this point a pipe line was built to convey 
the water from the Agua Mansa Ditch into the 
Jurupa Canal. 


The supply from the Santa Ana River was obtained 


_ by purchasing outright the water of the Salazar 


and Velarde Ditch and turning it into the canal. 
Both the Agua Mansa and Salazar and Velarde 
ditches were old ditches, built by the Spaniards in 
the early history of California (about 1850), and were 
used by the Spaniards to irrigate their little ranches 
on the river bottom; but those lands have been de- 
voted to other purposes, and no lenger require 
water for irrigation. 

The greater portion of the water supplying the 
Jurupa Canal, however, is that which is developed 
in the cienaga above referred to. For the informa- 
tion of those who do not know the term cienaga, it 
may be stated that it is a Spanish word meaning 
slough or swamp, and is used in California to de- 
note a large tract of land covered with water coming 
from springs. The water was developed in the cien- 
aga by a deep cut, in which was placed a drain con- 
sisting of a redwood flume wich tight top and sides 
and open bottom to admit the water. It was found 
that by this means the entire cienaga could be 
drained, and mauy branches have been constructed, 
all adding to the amount of water until the required 
amount was developed. At the point where the 
drain leaves the cienaga the construction of the 
canal was begun, and continued until the most dis- 
tant point on the land to be irrigated was reached, 
a distance from the source of about 18 miles. 

The notable features of the Jurupa Canal are a 
tréstle flume across the Santa Ana River ; two tun- 
nels, one through earth 4,000 ft. long and the other 





“The total area of San Bernardino County is 16,000 
sq. miles. 
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through a spurin the mountain of solid granite, 
2,000 ft. long ; a side-hill aqueduct of timber, which 
was at some length described by the writer in an il- 
lustrated article in ENGINEERING News of May 17, 
1890 ; and an inverted siphon, consisting of three 24- 
in. pipes, across the road at San Salvador. The 
siphon conveys the water beneath a highway from 
the flume crossiog the Santa Ana River into the 
aqueduct above referred to. 

There have been many miles of lateral ditches and 
pipe lines built from the Jurupa Canal to distribute 
the water from the main canal to different parts of 
the tract, and more will have to be constructed in 
the near future. 


THE VIVIENDA PIPE LINES. 


The pipe lines of the Vivienda Water Co. consist 
of two separate systems. One is an 18-in. pipe sup- 
plied from artesian wells in the San Bernardino ar- 
tesian belt. This pipe line is of sheet iron, riveted, 
and dipped in aspbalt. Not having to stand any 
heavy pressure it is of No. 16 iron, No. 14 Birming- 
hain gage. Themainlineis4 miles in length and 
empties into a small circular reservoir of Portland 
cement concrete situated on a hill adjoining the 
tract which the system is used to irrigate. From 
this reservoir the water is distributed in iron pipes 
varying in diameter from 8 to4 ins. over the tract 
to the highest point on each 10-acre plat. The tract 
irrigated from this system is known as Colton Ter- 
race and consists of 1,000 acres all planted to 
oranges. Some of the groves are already 14 years 
old and are yielding their owners from $100 to $500 
per acre, net annual income. 

The other system of the Vivienia Water Co. 
derives its water from acienaga such as is above 
described in connection with the Jurupa Canal. 
‘The cienaga was called by the Spaniards La Cienaga 
de los Coches (meaning hog wallow) and was sup- 
posed to have no value except for providing a place 
where swine could enjoy the hot weather. But by 
draining this cienagaa supply of water was ob- 
tained sufficient to irrigate 4,000 acres of dry lands. 
The water is conveyed about one mile in a cement 
ditch and flume to a small reservoir. 

From this distributing reservoir the water is con- 
veyed in a 24-in. sheet-iron pipe, a distance of 7 miles, 
to the highest point of the lard it supplies. The 
pipe line is of three different gages of steel, Nos. 14, 
12 and 10, as the pressure at different points varies 
greatly. The heaviest pressure is 120 lbs. per sq. in., 
which is withstood by the No. 10 steel where the 
line crosses the Santa Ana River. On crossing the 
river, the company bave not provided a trestle of 
their own, but use the railway bridge of the South- 
ern California Motor Road Co., which is quite a 
saving. 

At the end of the line tbe water is received in a 
small distributing reservoir, from which it s con- 
veyed over the tract in cemented ditches and iron 
pipes. 

The town of Colton also derives its water supply 
from the 24-in. pipe line of the Vivienda Water Co. 
The water is taken from the 24-in. line at a point 
elevated 1,150 ft. above sea level, and emptied into a 
small reservoir, from which it is conveyed to the 
town inan &in. sheet-iron pipe and distributed in 
smaller pipes over the town. The elevation of Col- 
ton is 900 ft. above sea level, and were it not for the 
small size of the mains the fire pressure would be 
quite good. Colton isa railroad town of 2,000 people. 

(To be continued.) 


A New System of Fire-Proof Floor 
Construction. 


In our issue of May 23 we publisbed illustrations 
and a description of the MonreR method of arch 
construction, the cardinal principle of which is the 
use of concrete in combination with wires, which 
assist the material to resist tensile strain. A con- 
crete arch or beam exposed to a transverse stress 
fails by tensile stress on its lower portion, since the 
compressive strength of the material is much greater 
than its tensile strength. By imbedding wires in 
those portions of the beam or arch which sustain a 
tensile strain, the strength of the beam is greatly 
increased. : 

The use of iron to resist tensile strain in combina- 
tion with concrete in somewhat different form is 
proposed by Mr. F. H. Krinp1, Pittsburg, Pa., en- 


. 
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gineer for Carnegie, Phipps & Co., Ltd. He writes, 
under date of May 26: 


We have at present in American practice three distinct 
methods of fire-proofing floors, the most primitive of 
which is the use of a brick arch and concrete filling as 
shown in Fig. 1. The system mostly used at present is & 
hard burned terra cotta arch with the core running in di- 
rection of the beam, as in Fig. 2, ard the hard burned or 
porous terra-cotta with the core running at right angles 
to direction of the beam, shown in Fig. 3. Allof these 
arches have their good features; the brick arch for its 
cost, and the arch shown in Fig. 2 for its large surface for 
cementing,and that shown in Fig. 3 for its greater strength, 
due to the most advantageous position of its material, 
viz., in the direction of the line of stress. However, all 
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Fig. 3.—Terra Cotta Arch, Cures Perpendicular to Beam 


these arches when used on a span over 6 ft. must be care- 
fully dealt with in all respects, and even then they have 
not always given satisfactory results as to their stability. 

To insure ample strength, the writer suggests the use 
of a strap fastened by clamp or otberwise to the beams, 
the strap as wellas the fastening to be of sufficient 
strength to take the strain coming upon it. This strain 
can very reacily be figured, and thus any desired span 
can be constructed with safety. 

The method of construction is very simple, as shown by 
Fig. 4, and is nothing more than straps put on each side 





F.g. 4.- -Suspension System of Fireproof Floor Construction 


of the fire-proof material and Portland cement 
poured over the top of the strap, which unites 
with the fire-proof material and makes a rigid 
support for it. 1t will also be seen that the fire- 
proof material can be cut in square blocks 
instead of in radial surfaces. which is necessary . 
when it is to be used in the form of anarch. The use of 
tie rods, which must always be usec in the methods illus- 
trated in Fig. 1 to 3,is also dispensed with. Instead of 
the strap fastening to the beam, as shown, it can be 
fastened to the ends of the tile, if more desirable, by 
means of an angle iron running the full length of the top 
corner of the material, or by any other means which will 
give sufficient bearing value to take up the pressure com- 
ing from the strap. 

The practicability of this system was tested in a rude 
manner by building an experimental floor, as shown in 
Fig. 4, and loading it to the breaking point. This floor 
broke with a load of 300 lbs. per sq ft.; but if the fire-proof 
material had been closely laid together, and a sufficient 
number of straps had been placed in the same, it would no 
doubt have been good for 1,000 Ibs. per sq. ft. 

There remains no doubt that a large field is open to the 
use of these combination arches, in which the cement or 
fire-proof material is made to take the compression strain, 
while the tensile strain is taken up by suitable sections of 
steel or iron. You will find herewith inclosed two studies, 
with calculations which, if you think of sufficient interest, 
you may publish. 

In the accompanying illustrations and table we 
reproduce one of the studies referred to by Mr. 
KINDL, which shows a total cost per sq. ft. of floor 
of only 40 cts. In our issue of April 19, 1890, esti- 
mates for several different styles of fireproof floor- 
ing were given, and the cost per square foot of the 
brick arch system was given as 66 cts., and of the 
hollow-brick system at 78 cts. It thus appears that 
the system proposed by Mr. Krnpt is tuuch cheaper 
than the methods commonly in use. 
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The second set of designs by Mr. Kinpi, which 
we do not reproduce, differs little from the first, ex- 
cept that the suspension beams are spaced 16 ins. 
on centers instead of 12 ins., and wire lathing is 
used at the top and bottom of the air space instead 
of terra cotta lumber. The approximate cost per 
sq. ft. is $0.4172. 

The only questions with regard to the excellence of 
this proposed system seem to be with regard to the 
strength of the strap. Mr. KINDL seems to make 
no allowance for concentrated loads, loss of strength 
in the strap at connections and _ reduction of 
strength by corrosion. Ina fireproof building, safes 
are generally the heaviest concentrated load which 
the floor has to carry. 
The heaviest portable safe 
built by the Herring Safe 
Co. weighs, 11,400 lbs., and 
occupies a floor space of 5 
x 4'5 ft., making the load 
about 500 lbs. per sq. ft. 
Such heavy safes, how- 
ever, are generally moved 
and put in place on tim- 
bers to distribute the load. 
But safes of this size 
weighing 6,900 lbs. are 
moved and placed with- 
out such extra precau- 
tions. The load per square 
foot in this case would be 
about 300 Ibs. 

The question of corro- 
sion, especia'!ly in moist 
climates, is one which 
should be carefully looked 
into; doubtless the cover- 
ing with concrete if care 
fully done would prevent rusting. On the whole, 
however, to make allowances for loss of strength 
through this cause, unequal distribution of strains, 
and heavy concentrated loads, it would seem wise 
to increase the size of strap over that designed by 
Mr. KINDL and make it ,4; or '¢ in. thick. The addi- 
tional cost of the heavier straps would hardly excel 
1‘ cts. per sq. ft. of floor, and the added stiffness, 
to say nothing of added safety and durability, would 
be well worth this insignificant sum. 
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Broke at 300 Lbs, per Sq. Ft, 


DESIGN AND ESTIMATE FOR NEW FLOOR CONS7RUCTION, 





100" a <lemi> “Space 
Assumptions. Strain in strap at T and T’ 
Span =: S = 20 ft.. clear. a ae 
Live load per sq, ft., 80 Ibs, N@t tanger = 7 = G = 25 
Dead 20 Ibs. | sec v = 2.9927 
C—C of beam. 10 ft. T = %w tan v= 500 
Steel beams. 12 ins. 32 lbs., 2 « 2.5 = 1,250 
ft. = kw sec v = 300 
Form RA curve for strap = 2 = 1,316.35 
parabola. | Area of twostra eces 
Safe tensile strength, 13,463. 5) 0.1 sq. in. _ — 
Ibs. per sq. in. |S 


mallest we roll = % * 1 and 
we will use this. 
Bill of Material for 10 x 20 feet space 


One beam. 12 ins., 32 Ibs., 22 ft.... 
20 straps, 4% x Lin., 12 ft 
20 beam clamps 





IE elit Pinata nda sities ocnt hte 844 lbs. 
844 Ibs... * = erected , = 25.13 at per sq. ft. = = $00. 1477 






60 cu. ft.T.C.L. at %Me. = 14.40 at per sq. ft. 00.0720 
Rr Sa ae a ee ae a ae oat 00.0400 
Flooring laid in place. Senn odaa 00.9300 
Plastered ceiling...... ‘ scivescone CREE 
Setting tile arches in SRI i s.d6s dnivdn nad on <concdas See 
Approximate total per sq. ft. in place........ $00.3597 

s*¥ 
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Detail of Clamp Detail for Hard-Burnt Fireproofing. 


Mannesmann Tubes for High-Pressure Trans- 
mission. 


At a recent meeting of the German Industrial 
Union, held in Berlin, and reported in Industries, 
Dr. W. SIEMENS gave some interesting information 
on the use of Mannesmann tubes for the transmission 
of naphtha at high pressures. Dr. SIEMENS owns 
the Kedeberg copper mines and foundries, in the 
Lesser Caucasus, the working of which was rendered 
difficult by the scarcity of coal and wood. Naphtha, 
which exists in bulk at Baku as raw petroleum, 
or the distilled form of it known as “ masut,” 
has been, therefore, utilized as a_ substitute 
for coal and wood in the working of .copper. 
It is forced into large round furnaces, constructed 
after the pattern of Mr. F. SimeMENs, by steam at 
high pressure in the form of spray. Sufficient 
heat is thus produced to melt the ore after it 
has been mixed with the necessary fluxes, and the 
copper regulus is separated, which can then be fur- 
ther treated in similar furnaces. The transport of 
the masut was attended with great difficulty, as 
the works are situated on a high plateau, which de- 
scends with steep sides to the Kur steppes. The 
road from the railway station to the foot of the pla- 
teau passes over a steep mountain range more than 
3,300 ft. high, so that mechanical 


transport was 
alone practicable. Cable railways and _ rack 
railways were projected, but the great diffi- 


culties of the ground and the unfavorable experi- 
ence of Dr. SIEMENS with regard to the use of cable 
railways caused both these methods to be aban- 
doned. The use of atube was then suggested, by 
which the masut might be pumped up from the 
low-lying railway station. It was found that a 
pressure of about 1,500 lbs. per sq. in. would be nec- 
essary, and no tubes had been constructed hitherto 
which would bear such a working pressure except 
the Mannesmann seamless steel tubes. For some 
little time past one of these tubes has been in opera- 
tion at Messrs. Siemens’ works in the Caucasus. Its 
length at present is only 1444 miles, while the dis- 
tance from the railway station to the works is about 
23 miles. The tube at present raises the masut 
to the top of the plateau, but it is proposed to con 
tinue it as far as the works, although the transport 
on the plateau might be effected by other means. 
The pumps, which were made by 
boldt, at Kalk, near Cologne, have been placed 
at the foot of the mountain, and raise the 
naphtha, at a pressure of 1,320 Ibs. per sq. 
in., from a reservoir at the station to a res- 
ervoir which has been constructed on the top of the 
plateau. The internal diameter of the tube is 100 
mm.,and it is 444 mm. in thickness. Completed 
tubes in long sections have been tested, with a press- 
ure of 2,250 Ibs. per sq. in., at the works of Messrs. 
Mannesmann, at Kommotau and Remscheid. The 
pump has raised hitherto 22 tons daily, but this 
amount might be increased considerably, since the 
pressure could be safely raised. There is no leakage 
in the pipe. Dr. SIEMENS stated that the erection of 
the installation would have been impossible except 
by using the Mannesmann tubes. He thinks that 
there would be no difficulty in constructing tubes 
which would bear a pressure of thousands of pounds 
per square inch, and that transmissions of high 


pressures for various purposes will henceforth come 
into more extensive use. 


Messrs. Hum- 


A Curious Type of Arch Construction. 





In L' Histoire de L’ Architecture dans l Antiquite, 
by Messrs. PARROT and Curprez, is described and 
illustrated acurious form of arch construction, as 
applied by the Persians at Khorsabad. These 
arches have semi-circular, elliptical or ogival sec- 
tions, and rest on vertical abutment walls of brick. 
Their peculiarity lies in the oblique arrangement 
of the brick rings. 

The ancient masons apparently did not use cen- 
ters; so they started the first ring against a mass of 
brick masonry built with a face inclined at about 
60° from a vertical plane. All succeeding rings were 
then supported against this first one, and all had 
this same inclination from the vertical. They did 
not use a keystone, but filled the opening left at 
the crown with brick clay, firmly rammed. The 
bricks used were comparatively thin and broad, and 
were shaped to conform to the lines of the arch 
These drainage channels, so arched, were evidently 
well backed originally with earth 
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An English Bridge Failure. 


In our iasue of May 23 we briefly noted the failure 
of a bridge girder on the London, Brighton & South 
Coast Railway, in England, which by great good for- 
tune, however, was attended with no loss of life. 
The report tothe Board of Trade on this accident, 
by Major-Gen. C. 8S, Hutcninson, describes the 
bridge which failed (and it was a truly remarkable 
structure), as follows: 


The Portland Reed bridge, near Norwood Junction, 
ce rries eeven lines of rails, of which four are running lines 
and three are sidings. Its span is 25 ft. on the square or 
26% ft. on the skew. Each line of rails is supported by 
cross girders, each cross girder being formed of two rails 
bolted together, but separated by a shaped baulk placed 
between them. making their depth about 5ins. and breadth 
about 8ins. These cross-girders, the iongest of which are 
0% ft. long, are placed at central intervals of 3 ft.. rest at 
each end on the bottom flanges of cast-iron girders, the 
centers of the webs of which are 10 fi. from center to cen- 
ter; the webs are not in the centers of the bottom flanges, 
which are 20 ins. wide and project 13% ins. inwardly and 
5ins. outwardly. Each girder is 30ft. long and has 10 
sockets on the inside for receiving the ends of the cross 
girders, and there are also three stiffeners bet ween the 
top and bottom flanges; the ends of the bottom flanges are 
splayed at the angle of the skew of the bridge. Each 
wirder is 27 ins. deep, the thickness of the web being 1% ins+ 
to 154 ins.. and of the bottom flange 1% ins. at the outside 
and 1% ins. at the center. [A small sketch of the cross-sec 
tion of this girder is given in our editorial columns,—Eb.] 

The girder which failed was the one at the west side of 

the up mainline. It broke into three principal pieces, 
two of which, about 13% ft. and 1154 ft. long respectively, 
fell into the road below, the other piece, about 44 ft. 
long, remaining suspended on the northern abutment. 
The primary fracturs most probably occurred at the north 
end of the piece 13% ft. long, 14 ft. south of the center of 
the girder. This fracture was nearly vertical, at right 
angles to the bottom flange, and close to the inside of one 
th, annne -tefep sockets. 


of 


The surface of fracture 
showed plainly the ex- 
istence of an original 
flaw in the casting ex- 
tending in the form of 
the letter L from a point 
in the web about 7 ins. 
above the bottom of the 
bottom flange to within 
about % in. of the bot- 
tom of this flange, and 
thea turning along the 
flange toward its outer 
end for a length of about 
5 ins.; the flaw would 
average about 1 in. in 
~ »readth and \%& in. in 
lepth (though at one 





eee an OO" = a place the latter was as 
Section of Cast-lron Girder. much as 8 ins.) the 
. length being about 10 


ins. The fiaw was invisible either from above or below 
when the girder was in its site in the bridge, but the frac- 
ture revealed the fact that the flaw had extended to the 
surface of the web, where, however, it was covered by a 
thin sheet of wrought iron used in the operation of casting 
the girder and kept in position by a vertical piece of nail 
iron about 44 in. square and about 7 ins. long (for support- 
ing part of the mold between two adjacent gussets, run- 
ning through the bottom flange, these pieces of sheet 
iron and nail iron thus forming an original part of the 
casting, the shect iron covering the flaw and preventing it 
being visible). 

The girders had been received from the Horseley Iron 
Company on Feb. 7, 1860, and, with the exception of 
a pair in another part of the bridge which were broken 
on Dec. 10, 1876, by an engine running off the rails 
of a siding onto the flooring of a part of the bridge on 
which at the time there were no rails laid, and which 
girders were replaced by others of similar construction, 
* no change bas been made in any of these girders since 


they were first put up in 1860. 
Tons. 

The calculated breaking weight of the girder, ac- 

cording to the usual rule, would be, supposing the 

metal sound, about..........-......-.5 deal ees 56 71 
But the existence of the flaw would reduce this by 

at least one-fourth, or leave the breaking weight 

not exceeding about...... Lene ssuene tens ataeekheaiens 58 


The engine which drew the express train would give a 
moving load equivalent to about 12.33 tons at the center 
of each girder, and the permanent load being equivalent 
to about three tons at the same point, the girder, accord- 
ing to Board of Trade rules (first issued in 1859), should 
have a breaking weight of “ 


The deficiency of strength being thus nearly 12 tons, 
supposing there bad been nofi __iu the girder. 
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The above engine is not one of those in use on the 
Brighton company, which produces the greatest load on 
small bridges, there being another type in which the cen- 
tral lead would amount to 12.45 tons on each girder of a 
bridge of 26% ft. span. 


Heavier engines are run over the bridge, however, 
by the London & Northwestern Ry., some of them 
bringing a load of 14.3 tons on the girder. These 
girders were examined by the company’s inspector 
in November last, when no flaw was perceptible. 
The bridge was covered underneath with corrugated 
iron plates, and no inspection of the bottom flanges 
of the girders from below had taken place since the 
bridge had been refloored about ten years ago. 

Major HuTcHINSON censures the railway company 
as follows: 


The attention of the Brighton company was drawn by 
the Board of Trade to this deficiency Of strength after the 
occurrence of the accident on this bridge in December, 
1876, when two identical girders at a different part of the 
same bridge were broken by an engine getting off the rails 
and they were then recommended to substitute stronger 
girders in their place, a recommendation to which un- 
fortunately no attention was paid, or the present serious 
accident would have been prevented; the Brighton com- 
pany is, therefore, in my opinion, deserving of much blame 
for having omitted to substitute stronger girders for the 
existing ones after attention had been thus specially di- 
rected to the weakness of the latter. . . 

Shortly before the accident an arrangement had been 
come to between the Corporation of Croydon and the 
Brighton Company to widen Portland Road bridge and ins 
crease the span from 26% ft. to 42 ft.; the work will now 
be immediately commenced, and meantime the existing 
girders have been supported in the middle by timber 
uprights under the bottom flanges. 

The chief engineer of the company informs me that 
there are only 5cast-iron girder under-bridges now ex- 
isting on the main line between London and Brighton, 
and I trust thatin view of this very serious accident no 
unnecessury time will be lost in replacing cast-iron girders 
(the use of which, except in an arched form, has been pro- 
hibited for under-bridges on new lines since August, 1883) 
by wrought-iron girders, both upon the main line as well 
as upon other parts: of the system, and this more espe- 
cially where the existing girders have not the margin of 
safety consistent with the use of heavy engines now em- 
ployed upon the line. 

The use of sheet iron and nail iron in connection with 


the casting of girders appears to be most objectionable, 


the former tending to prevent flaws being visible, and 
perhaps alse tending to produce them, and the latter ab- 
stracting from the strength of the bottom flange of the 
girder. 

We have commented at length upon this cast-iron 
girder and Major Hutchinson’s report in our edi- 
torial columns. 


The New Inlet Tunnel and Tower of the St, 
Louis Water-Works. 


(WITH INSET.) 


In our issue of April 18 we illustrated and de- 
scribed the settling basins connected with the ex- 
tension of the St. Louis, Mo., Water-Works. As 
stated in that issue, the complete work will comprise 
an inlet tower about 1,500 ft. from the shore, a tun- 
nel connecting the tower with the supply well of 
the pumping station, and a complete pumping 
plant, lifting the water into settling basins about 40 
ft. above low water inthe river. After depositing 
the bulk of its sediment, the water is drawn intoa 
gravity conduit, and flows to the distributing reser- 
voirs at Bissell’s Point, 7 miles distant, the site of 
the old inlet works. 

Our inset sheet this week illustrates the new inlet 
tower and tunnel, drawn from blue prints fur- 
nished us through the courtesy of Mr. S. BENT 
RvussELL, Principal Assistant Engineer, who has 
prepared also the following description of the 
work : 

The new inlet tower of the St. Louis Water-Works 
is located near the northern city limits, about 7 
miles above the old intake, which is nowin use. 
The tower is about 1,500 ft. from the west bank, on 
the west side of the low water channel. 

The masonry of the substructure was completed 
May 2, 1891. The exterior is of granite. Courses 
1 to 5, which are always submerged, and courses 14 
to 20, which are above the stage of running ice, are 
quarry faced. Courses 6 to 12 are rough pointed, as 
they are exposed to the action of ice fields. Course 
13 and the coping or cornice are 4-cut bush-ham- 
mered. The interior of the chambers is faced with 


bush-hammered limestone. The foundation, which 
was on a ledge of limestone, was leveled up with 
rich Portland cement concrete to receive the first 
course of stone. 

The inset sheet also shows the general arrange- 
ment of the tower as it will be when completed by 
the addition of a gate-house and gates, with their 
hoisting gear. In ordinary operation, water will be 
admitted to the north chamber from the river. The 
lower gate in. the south or downtake chamber is 
intended to be used in emergencies; and the upper 
gate in this chamber is to be used as an entrance, 
except in very high water. 

Between the two chambers is a gate which will 
shut off the water from the tunnel in case of any 
accident to the working gates. All gates, except 
the last two mentioned, will be protected with 
heavy cast-iron screens. The gates will be opened 
and closed by hydraulic cylinders, operated either 
by a hand force-pump in the tower or by a pressure 
pipe from the shore. 

The downtake shaft, which connects the tower 
with the tunnel, will be sunk and lined this fall if 
nothing prevents. The inlet tunnel has been driven 
from the uptake shaft to a point beneath the tower, 
and has been lined with brick for about half its 
length. The profile sufficiently describes this part 
of the work. 

From the foot of the uptake shaft a short tunnel 
leads to a large shaft, which will contain steam 
pumps of a capacity cf about 5,000,000 galls. per 24 
hours, which will drain the tunnel when necessary. 
This pit pump-shaft is now being lined with brick. 

Ata higher level the inshore tunnel will connect 
with the uptake shaft, and will conduct the water to 
the screen chamber, where it must pass through 
wire screens before entering the wet well, from 
which the pumping engines draw. The tunnel and 
tower were designed to supply 100,000,000 galls. of 
water per day. 


The elevations given on the drawings, and on the 
drawings of the settling basins given in our issue 
of April 18, are referred toa plane 100 ft. below the 
city datum. The city datum is about on a level with 
high water in the river. 

The inlet tunnel and substructure of the tower, 
with downtake shaft, are being built under contract 
by Mr. R. P. McCormick. This work is superin- 
tended by Division Engineer C. V. MERSEREAU, re- 
porting to the writer, who has charge of the en- 
gineering work of the Water-Works Extension as 
Principal Assistant Engineer to Water Commis- 
sioner M. L. HOLMAN. 

We are further indebted to Mr. R. P. McCormick, 
the contractor, for the following notes on the con- 
struction of the tunnel and tower. 

The contract for the “work was concluded in Jan- 
uary, 1890. 

The tunnel starts from a 90-ft. shaft on the west 
bank of the river, and extends 1,555 ft. east to about 
the middle of the river, where a 40-ft. shaft connects 
it with the inlet tower. The minimum depth of 
water at this point is 12 ft. The total rise of the 
river is about 25 ft. The tunnel section is 10 ft. di- 
ameter, in limestone rock, and finishes to 7 ft. diame. 
ter inside of brickwork. 

The driving of the tunnel commenced in April, 
1890, and was completed in about 7 months ; the 
largest drive in one month being 297 ft., with a loss 
of 4 days’ time. All work has been done from the 
one shaft, as the river shaft is not yet sunk. The 
worst troubles encountered were from smoke and 
gasduring bad weather, and from wet ground aris 
ing from leaks. 

The cost of excavation has been $12 per cu. yd. It 
is to be remembered that the tunnel was of small 
size and was driven from a single heading where 
only three Ingersoll drills could work. This made 
the engine-house expenses heavy for the amount of 
material moved daily. 

Atout 1,000 ft. of tunnel is now brick ed, and it wil 
take until Sept. 1, 1°91, tocomplete the brickwork 

A large shaft has been sunk 30 ft. north of the tun, 
nel shaft, and to the same depth, 90 ft., in which will 
be placed pumps for emptying the tunnel of water 
when necessary. This shaft was sunk through 30 ft. 
of black soil and quicksand, and 60 ft. of solid rock. 
It is 22 ft. inside diameter and is lined with brick. 

The inlet tower work was quite difficult on ac- 
count of the necessity of locating a coffer-dam in the 
middle of the Mississippi River, where there is acur 
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rent of 6 to 8 miles per hour. The site of the dam is 
near the head of astone dike 20ft. high. The bot- 
tom is rock and quite uneven. The northwest cor- 
ner was about 3 ft. higher than the south west corner; 
and the rock was full of grooves worn out by the 
swift current. 

The acccmpanying sketch shows the construction 
of the coffer-dam. Before building it the rock on 
which it was to rest, which was covered at that 
time with 15 to 18 ft. of water, was blasted to some- 
thing approaching a level surface. Three triangular 
cribs were then sunk just above the site for the dam 
and loaded with stene. Steel cables 1'< in. in diam- 





Cb, frlhed with Stone Crd, 








Sketch Plan of Cotfer-Dam ana Cribs. 


eter were altached to these cribs, as shown in the 
sketch, and neld the dam in position while it was 
being built and sunk. The outside dimensions of 
the dam were 74 ft. length, 38 ft. width and 22 ft. 
height. It was built of 12x12 in. yellow pine tim- 
bers, drift bolted every 12 to 24 ins. with %-in. round 
iron. The joint between each two courses was care- 
fully calked. To support the sides of the dam 
against the pressure of water, three courses of 
12x 12-in. timbers were run across from side to side 
and served also to unite the interior frame of the 
dam to the exterior. These braces were put in 
every 4ft.in height. They were cut out as fast as 
the masonry was laid. Besides these transverse sup- 
ports, each end of the dam was braced by diagonal 
sets of 12x 12 in. timbers, as shown in the sketch. 

it will be seen that the large crib in front of the dam 
protected it from the force of the current. The space 
between the inner and outer walls af the dam was 
3ft. in width. After the dam had been sunk to 
the bottom of the river, this space was filled toa 
depth of 6 ft. with concrete in sacks. Puddle was 
put on top of this and clay in sacks around the 
outside. The dam was then pumped dry with one 
10-in. pump. Some idea of the force of the current 
may be had from the fact that 8 ft. of mud and 60 
sacks of concrete were found inside of the dam when 
the water was pumped out. 

The total amount of timber in the coffer dam is 
over 125,000 ft. B. M., and over 12,000 lin. ft. of %-in. 
round iron was used in making driftbolts. About 
100 barge loads of clay and 1,000 sacks of concrete 
were used in making the dam and 10,000 sacks were 
used for depositing clay around the outside. Work 
on the dam was begun in August, 1890, and the 
heavy granite masonry inside, 50 ft. high, 24 ft. wide 
and 60 fi. long, was completed May 2, 1891, although 
running ice caused delay and trouble during the 
winter months, The total cost of the inlet tower will 
reach ee 


Electric Train Lighting in England. 


At a recent meeting of the of the Institution of Civil En- 
gineers, Mr. WM. LANGDON read a paper on the sub- 
ject of train lighting which shows a considerable 
development of such service as compared with its 
use in thiscountry, This will be seen by comparing 
the following abstract of the address with Mr. Gro. 
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G1BBs’ paper published in ENGINEERING News of 
March 7, 1891. 


In 1888 the directors of the Midland Ry. authorized the 
equipment of 2 trains to run between London, Manchester 
and Liverpool, in which the following conditions were to 
be fulfilled, viz.: (1) Each vehicle was to carry its own 
lighting power. (2) Each vehicle was to be capable of 
being coupled, uncoupled and turned about as needed, 
without the possibility of the connections, being wrongly 
made. (3) The coupling must readily draw apart when 
coaches are slipped en route. (4) The act of drawing the 
coupling apart must make all the changes in the connec- 
tions necessary to transfer the lamps from the dynamo 
circuit of the train to the accumulator circuit of the car- 
riage itself. (5) Each compartment was to carry not lees 
than 2 lamps. (6) The lighting throughout tne train was to 
be capable of being turned on or off from any one of the 
guard's vans. There are now 5 trains leaving St. Pancras 
daily which are electrically lighted, and in which the dy- 
namo isdriven off the axle of the guard’s van, each 
vehicle being provided with accumulators capable of sup- 
plying the necessary current without the assistance of 
the dynamo. 

There is also a local train traveling between Manches- 
ter and Stockport lighted after the plan adopted by Mr. 
Houghton on the London, Brighton & South Coast Ry.., 
but equipped with 2 sets of accumulators and 2 dynamos 
driven from the axle. In addition to the foregoing, there 
are 2 trains running between London and Bedford, the 
dynamos of which are driven by small high-speed engines 
placed on the locomotive. 

In all cases where accumulators are employed, it is 
necessary (1) That the dynamo shall automatically 
come into circuit, when the requisite speed to enable the 
electromotive force of the machine to overcome the back 
electromotive force of the batteries has been attained. 
(2.) Tnat the electromotive force shall remain practically 
constant whatever may be the speed of the train. () 

that the curtent shall always be in one direction, which- 
ever way the vehicle is running. The first trains fitted 
on the Midland Ry. are furnished with machines giving a 
practically constant output of current, no matter how 
few or how many are the carriages attached. Messrs. 
Holmes & Co., of Newcastle, have succeeded in making a 
dynamo which affords a current proportional to the re- 
sistance of :he circuit, and these machines are employed 
on all main line trains in which the dynamos are driven 
from the axle. Automatic apparatus effected the stipu- 
lated requirements. 

The accumulators used were of the usual “E. P. S.” 
type, 18 being carried in each car. 

When trains are not broken up, the difficulty of provid- 
ing an efficient electrical coupling is not great, but where 
the marshaling of carriages has to be smartly dealt with 
at terminal or intermediate stations, the coupling must 
be such as not only to provide a good electrical connec- 
tion, but to admit of easy handing. The form adopted by 
the Midland Ry. effects these objects in a perfectly satis 
factory manner. On a coupliug being separated, the 
lights are automatically turned on. If the lamps are not 
required, the coupling, instead of being allowed to hang 
down, is placed upon a “dummy,” the effect of which is 
to turn the current off. For slip coaches special provision 
is made. 

By the insertion of a small resistance in each battery 
parallel, a fair distribution of the current throughout the 
different vehicles is attained, and in order to meet the in- 
creased pressure when the dyaamo is in circuit, a suffi- 
cient additional resistance is automatically introduced. 
The jamps are of 8c. p., and there are two in each com- 
partment, safety fuses being provided in connection with 
each group as well as in connection with the dynamo it- 
self. The circuits are arranged on the parallel systeni. 

With regard to the secoud mode of generating the cur. 
rent, namely, by dynamos placed on the locomotive, it is 
believed that at present no other trains save the 3 al- 
ready referredto are equipped in that way. Mention 
should, however, be made of experiments conducted on 
the Lancashire & Yorkshire Ry. im 1884, and also in the 
same year by Mr. W. H. Massey, on the Metropolitan 
District Ry. 

The extra staff required consists, so far as the Midland 
Ry. is concerned, of one senior offiver and two train at- 
tendants at St. Pancras, one train attendant at Notting- 
ham, Manchester, Bradford, and the services of about 3 
hours per day of a man at Derby. The total number of 
ele >trically lighted vehicles now in operation on the 
London, Brighton & South Coast, Great Northern and 
Midland systems is 365 ouneee and 57 vans. 








Pipe Laying Under the ‘Messey River. 





In a general description of the Vyrnwy water sup- 
ply for Liverpool, The Engineer shows a section of 
the flexible joint used in the steel pipe laid under 
the Mersey River, which practically explains itself. 
This water supply has long been delayed owing to 
the difficulties attencing the construction of a pipe 
tunnel under the Mersey; which work was forced 
upon the corporation against the advice of the 
engineer, Mr. G. F. Deacon, by the Board of Trade, 





which declined to permit pipes to be sunk in the 
Mersey, as they have been in the Weaver River. 

Temporary pipes have been sunk, however, and 
the work was finished successfully on May 31. This 
pipe is made of 5) sections of 12-in. tube, of a total 
length of 800 ft. This entire length was first sunk 
in a shore trench, and set on wooden ways or rails- 
Each joint rested on blocks of wood fitted to slide 
along these ways, and along cach side, and passing 
through the blocks of wood, was a wire-rope. These 
two ropes were anchored at the in-shore end of the 
pipe, and extended across the river to a winch on the 
other side. 

The trench for about 200 ft. from the water's edge 
wason a considerable gradient, and 8 boats were 
moored along the line to guide the pipe. As the bed 
of the river is very shifting, with new banks of silt 
forming at almost every tide, flexible joints had to 
be provided, as shown. While the river pipe is 12 ins. 
in diameter, the pipe leading from Norton Tower, 
300 ft. above the river and 2 miles away, is 18 ins. in 
diameter, asis also the pipe leading from the Mersey 
to the Prescot reservoir. This head and diameter 
gives a discharge of 4,500,000 galls. daily through 
the 12 in. river pipe. 

At neap tide the current velocity is 3 to 4 ft. per 
second and great precaution had to be taken against 
lateral movement. A heavy rope was stretched 
across the sterns of the moored boats, and guy 
ropes lead from this to timber bars lashed across 
the pipe to prevent it from overturning. 

When all was ready the ways were soft-soaped, 
and with the combined power of horses and the 
steam winch on the far side of the river the pipe 
was started just before high tide. Two boats pre- 
ceded the pipe and kept the head of the pipe up. 
It was successfully pulled across in 2744 minutes; 
the plug was taken from the end of the pipe anda 
temporary connection made with Norton Tower 
pipe, and within an hour from the start water was 
flowing under the river. The flexible joint worked 
so well that in about 24 hours the whole pipe was 

below the bottom of the channel. The sections 
have all been sounded and found tight. In mid- 
river a bank of sand and silt was cut away by ai- 
lowing a water-jet to play from stops provided in 
the pipe. The whole operation was under the per- 
sonal direction of Mr. Deacon, 


Coal Production of Illinois, Ohio, Indiana and 
Michigan. 


According to Census Bulletin No. 74, the coal pro- 
duction for the above states ranks as follows, when 
compared with the output and values of the census 
of 1880: 


1890. 1880. 














STATES. | Short aa ¥ Short na ee 
tons. Value. tons. Value. 
MN 4 So cecaccut Ot 104,27 2 $1 11,755,208} 6,115,377) $8,779,832 
I 6:5: geese a 9,97 73; 9» 355, 406 6,008,505, 7,719,667 
Rh x sa deniedas| 2 845,057 2,887,85.| 1,454,327) 2,150,258 
Michigan wetececes | 67,43) 115,01) 100,800 | 


221,500 


The coal area in INinois covers about 37,000 sq. 
miles; in Ohio, 10,000; in Indiana, 7,000, and in Michi- 
gan, 7,000 sq. miles. The coal from these states is 
bituminous, and adapted for steam and heating pur- 
poses. The cost of production and number employed 
in 1889 may be tabulated as follows: 

Reapers eee. w een a pais. Total expense 


Illinois........ 24,323 365.069 
tedabcees 4 . 19,591 6,892, "ool . 232, 1-3 
Indiana...... . 6,532 2,291,044 2,581,609 
Michigan........ é 93,504 113,714 


Ozocerite, or Mineral Wax. 


Ozocerite, prior to 1888, was only found in the pro- 
vince of Galicia, Austria, where it was first mined 
in 1862. In 1888 it was discovered in Utah, and since 
then has been commercially produced, The output; 
for Utah, in 1889, was 75,000 Ibs, of the crude mineral], 
which, when refined, was reduced to 50,000 Ibs., 
valued at $2,500, The production for 1890 will prob- 
ably exceed 300,000 Ibs. 

Ozocerite is used for nearly all purposes for which 
ordinary beeswax is employed. It possesses all the 
properties of beeswax, except stickiness, but it can 
be given this property by mixing it with the wax 
Crude ozocerite is also used to a considerable exten: 
as an insulator for electric wires. In 1889 1,078,725 

. Ibs. were imported into the United States, valued at 
$86,682. These items are taken from Census Bulletin 
No. 75. 
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A Blast Furnace Blowing Engine.* 


It is desired to present for comment and criticism a 
form of blast furnace blowing engine whose details are 
the result of an effort to design a standard form for such 
machinery 

The blowing cylinder is 84 ins. in diameter, the steam 
cylinder 42 ins. in diameter, and the stroke 6) ins. Some 
years ago blowing engines were ordinarily made witha 
stroke of 7 ft., and subsequently were made with a remark 


FIG. 1. 


rubber; outlet valves are made of stecl. 





ably short stroke lt seems that the public demand for 
things brings about anaveraging of mechanics’ notions,and 
for good-sized engines the favorite stroke is now 60 ins 
The bed-plate is box form, 13 ft. long, 6 ft. Bins. wide, 
and 2 ft. 3 ins. deep, the metal entirely surrounding the 
rectangular section, excepting the opening for the re- 
moval of the cores. The two cross girders, forming the 
ends of the bed plate, and the side as far as the bosses for 
the steam cylinder, are 14 ins. wide. Besides the cross 
and box girders, there are two ribbed-plate cross girders 

A paper by Fred W. Gordon, Philadelphia, Pa., pre- 


sented at the Providence meeting of the American So- 
ciety of Mechanical Engineers. 
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which stiffen the entire frame at a point where the steam 
cylinder is bolted to the bed-plate. The bottom of the 
bed-plate is flat, to facilitate the bedding and to secure 
strength in the masonry. There are eight foundation 
bolts, each 2 ins. in the body, with 24¢-in. threads, passing 
through this bed-plate, and through the anchor plates 
which extend entirely across the foundation. 

The bearing for the main shaft is made of cast-iron, 
babbitted, planed in and scraped upon the bed-plate. The 
seat of this bearing is well up, leaving the box frame un 





BLAST FURNACE BLOWING ENGINE BUILT BY GORDON. STROBEL & LAUREAU. 


Steam cylinder ~42 ins. diam , 60 ins. stroke; steam valve with instantaneous variable cut-off feed and invariable exhaust, controlled by variable speed; throtiling governor, range 
wtodWre oluticons. Blast cylinder—8 ins. diam., 60 ins, stroke; all the air valves are seated by gravity and are of the Poppet type; inlet valves are made of vulcanized 
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There are two fly-wheels, each 18 ft. in diameter, weigh- 
ing tons. They are made in two sections, planed at the 
joint and on one side of the center flange, after which they 
are carefully fitted and bolted with taper bolts to the 
crank-plate. The crank-plates are then forced upon the 
shaft and thoroughly keyed to it to remain there. The 
crank-pin holes are then bored out by using the main 
shaft to carry the bearings of the boring-bar, whereby 
accuracy in alinement and distance is secured. This is 
considered highly important in this type of engine, asin 


) 
rs 


rity 


| 


in| 
iH 


7 


| 
jl 
| 


HC) — —-] 


Tt 
5 Ut ] 



















der each bearing to receive weight of the fly-wheels and 
the thrust of the steam when they both come together at 
the bottom center, 24 ins. desp and 22 ins. wide, having 
3% ins. metal on top and 2 ins. on each side and bottom. 

There are two housings or frames. They are holluw 
box castings of rectangular section, The section of each 
of the four legs is 224% x llins. at the bottom and 16 x 11 
ins, at the top. They are bolted directly on top of the 
bed-plate, and on the top of them is bolted the lower head 
of the blowing cylinder, and they are in turn bolted to the 
steam cylinder near the top head, to give ample rigidity 
to the whole structure, while allowance is made for the 
expansion and contraction of the cylinder. 


crossing the centers the slightest variation in the posi- 
tions of the crank-pins will strain the whole engine. 
Rocking cross-heads do not relieve these strains, though 
they mitigate them, while with true work and occasional 
trammelling of the connecting rods‘they never exist. 

The main shaft is of wrought iron, 15 ins. in diameter, 
with bearings 24 ins. long. The shaft is turned parallel, 
except avery slight reduction where the crank centers 
are forced on. 

The lower head of the steam cylinder has four legs 
strongly ribbed to its whole surface. The bed plate has 
four pads or bases corresponding to those, the lower 
cylinder head is placed upon these and accurately ad- 


. 
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justed in position, and is bolted to the bed-plate by four 
2in. steel bolts passing well into the bed-plate and keyed 


Upon this lower head the cylinder is bolted in the 
usual way The distance between the housings is just 
sufficient to admit the cylinder; and its width, added to 
the width of the two housings, is the width of the bed- 
plate. In other words, the housings are as close together 
as they can possibly be to permit the withdrawal 
of the steamcylinder. The length of the cross-head 
and shaft is reduced toa minimum, and the crank pins 
ace brought as close as practicable to the fly-wheels. The 
crank pins are steel, 7 ins. in diameter, and being accu- 
rately bored, as above referred to, never heat with ordi- 
nary attention. (Figs. 1 and 2.) 

The steam piston rod is secured to the steam piston by a 
nut on top of tae piston head. This requires an enlarge- 
ment of the rod at the lower end, the head to be passed 
over the rod and the nut following. The purpose of this 
is to get at the nut and screw it up properly, which is very 
difficult and is likely to be neglected when the nut is on 
the bottom of the piston. Should this large nut get loose 
on the bottom it may quickly run off, while if on the top 
it will work off very slowly and pound before any damage 
isdone. The plan is certainly somewhat more expensive, 
but the difference in cost is justifiable. 

The steam and exhaust valves are the ordinary double, 
balanced, poppet valves. The steam valves are made in 
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Each of these rods is 4% ins. in diameter, all the rods 
being steel. A cross-head constructed in this manner 
requires very accurate boring. The three holes 
must not only be actually parallel. but they must be at 
right angles with the centers: f the end pins. This is at- 
tained by the use of a horizontal milling and boring ma- 
chine of the Niles Tool Works’ manufacture. The cross- 
head being set to the machine, the three holes are bored 
without again moving it. We do not even depend on the 





Fig 4. Indicator Diagram from Steam Cylinder 


accuracy of the machine in this case, as the cross-head is 
set accurately to the spindle of the machine. The 
shoulders for the piston rods are brought exactly to the 
center of the cross-head. 

The blast cylinder piston is operate by two rods, that 
the strain upon a very large head may be better dis- 





FIG, 3. 


MOTION OF BLOWING ENGINE. 


one piece, the lower cne being made small enough to drop 
through the seat of the upper one. They are 74% ims. and 7 
ins. in diameter, with an area of 82 sq. ins., or 6% of the areca 
of the cylinder. This want of balance is to furnish a water 
relief through the steam pipe, as in the lifting of an ord1. 
nary slide vaive. The exhaust valves have the lower valve 
the larger, which is introduced as a ring, the lower guide- 
ttem being cast with the upper valve. The valve and 
seats are in all cases made of cast-iron, and seat at an angle 
of 66°. They are ground in with steam on the side pipc. 
The side pipes are each 12 ins. in the clear, the exhaust 
and steam being both alike. All the valves are actuated 
by a single eccentric, illustrated in the accompanying 
drawing (Fig. 1) and by the diagram (Fig. 3). 

The exhaust eccentric rod is pivoted to the eccentric, 
almost directly in line from the center of the shaft to the 
vin of the rock arm, This position secures practically in- 
variable exhaust, there being no variation in the lead, 
and the lift and compression varying but slightly. The 
steam connection is pivoted to the eccentric strap, at 
right angles with its point of suspension, and in this posi- 
tion the most sensitive variations are obtained. By mov 
ing the hand-lever shown in the drawing the steam follow 
can be instantly changed from ¥, of the stroke, or 1144 ins. 
follow to % of the stroke or 37% ins. follow, or between 
the expansion of 5tol and 5to 3. The action is eniirely 
a rolling one upon puns, and is not liable to derangement 
of any kind, as there are no adjustments to make except 
when grinding the valves in. That required for wear 
of the main journal is effected by the screw supporting 
the small bracket, the only springs about the entire gear 
being upon the valves to cause them to cluse prompi ly. 
When the packing of the stems is screwed down tov 
tightly, by setting this gear to secure the shortest cut-off 
while there is still an excess of speed to the engine over 
that desired, the governor, as shown, will control it with 
very little wire drawing and good economy will be secured. 
The drawing (Fig. 1) gives the impression that the clear- 
ance is large, yet it is but 3.4% figured on ,% ins. between 
the piston and cylinder heads at dead center. 

The cross-head is a wrought iron forging 24 ins. deep in 
the center, the form being parabolic both above and below. 
The steam piston rod passes through the center, and is 
screwed up with a large nut on the top, the piston rod 
being 6ins. in diameter. The blowing piston-rods pass 
through the bosses 20% ins. deep and 91 ins. in diameter. 


DIAGRAM OF ECCENTRIC AND VALVE. 





tributed than by the use of the central rod, and to effect 
better connec! ions with the cross-head. 

The connecting rods have solid ends, adjusted by keys, 
the | rasa: s being very heavily backed with a wrought- 
iron pad. Each slipper is 10 ins wide and 16 ins. long, or 
320 sq. ins.. to receive the strain. The pads have no pro- 
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Fig. 5. Valves of Air Cylinder. 


vision for setting out, as the wear is insignificant, and 
when it is necessary we propose to introduce a liner next 
the cross-head. This makes a more rig.d adjustment 
chan any screw arrangement, and has to be done so sel- 
dom that tie trouble of doing it is not worth considera- 
tion. 

The blowing-piston packing-ring is brass, set out with 
springs with a long range of elasticity and light pressure. 
It is a single ring in segments accurately fitted together, 
and turned true on top and bottom and on the outside. 
The ring wears well and keeps tight, and requires no at- 
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tention until a new one is needed. The follower bolts are 
screwed into brass nuts in the web of the spider, as diffi 
culty has been experienced with nuts coming off. 

The valves of the blowing cylinder (Fig. 5) are so dis 
posed that they all fall to their seats by gravity, requiring 
no springs, and are readily taken out and replaced in 
every instance withcut entering the cylinder, andina 
moment's time. The construction is readily understood 
from the drawing. The outlet valvesare of steel with 
leather on the back (not on the face). The face of the 
valve is ground in the lathe where it seats, the seat being 
turned true to receive it. The leather is used only to 
avoid the slamming noise of the valve when opening 
The valve gives a clear opening of 10.3 sq. ins., is ;'y in. 
thick, and weighs but 64% oz., which is .04 1b. per sq. in 
The seat and guard are independent of the head, and to 
gether form the edge of the valve. Both are secured with 
a long bolt, adjusted from the outside, and are gotten at 
from the hand-hole openings placed conveniently around 
the outlet chambers. The surface of the cylinder receiv 
ing the cages is faced, as is the cage where it rests upon 
the cylinder. A cage can then be introduced and made 
secure at once without any jointings of gum or other 
packing being used. 

The inlet valve is of similar construction, as shown in 
the large drawing, but the valve is made of pure vulcan- 
ized rubber, as good as the market affords; it is % in. 
thick and 44% ins. in diameter. The inlet valve never 
comes in contact with a heated atmosphere; and this rub- 
ber valve (being absolutely tight) does not become heated 
and is very durable. 

The outlet valves are made of metal, as they are sub- 
jected under pressure to a high temperature which soon 
crisps leather and softens rubber. 

For quick-motioned engines, anything in the form of 
springs to close or ease its opening, or anything in the 
shape of hinges, where the wearing surfaces cannot be 
properly lubricated, is thought objectionable. The valve 
described avoids the use of hinges and wearing surfaces 
and springs. If the valves are heavy, or the use of springs 
is necc ssary to close them quickly, or if stiff hinges are to 
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Fig. 6.. Indicator Diagram from Air Cylinder 


be overcome, there will exist a serious impediment to the 
flow of the air. The best which can be said of a valve is 
that it is only an interference to the direction of the flow, 
and this would be the case if it were as light as the air it- 
self—lifting without resistaace. To the inefficiency of 
the opening (caused by its form and the change of direc- 
tion of the currents effected by the valve’ must be added 
the weight of the valve or its resistance to opening to get 
the total difference between the pressure inside the 
cylinder and the atmosphere for the speed at which the 
air is entering. 

From this reasoning, it is apparent that the more freely 
the valve will open, the nearer itis to the requirements 
provided it will close with sufficient promptness to pre- 
vent a loss by the return stroke. We have found that 
there is no liability to loss in this, as the lightest valve 
prepares to seat itself as the engine approaches the center, 
and shuts itself instantly so far as the senses can appreci- 
ate it, the instant the center is reached, 

These valves are made as large as it is thought to be 
advisable for great durability, and are made sufficiently 
numerous to give the requisite effective opening with a 
lift of but ,% in. 

From the indicator diagram of the blast cylinder (Fig. 
6) it will be seen that the inlet valves show so little 
resistance to the ingoirg air that the lines on the card are 
not distinguishably separated. This was taken with a 
10-Ib. »pring, the pressure by gage being 44% Ibs. and the 
speed 35 revolutions, the stroke of the engine being 4 f*. 
The outlet valves indicate a slight resistance, which can- 
not be measured, owing to the varying pressure in the 
outlet main. 

Advocates of mechanically moved valves present three 
reasons for their use, allof which are theoretically very 
attractive. The first is the freedom from slamming and 
consequently less repairs; the second, efficiency of open- 
ing and consequently less waste of power, and the third 
less dead space. 

From what we have said, and by the proof of the indi 
ea‘ or card, we need not touch upon the two first, as we think 
the repairs of these valves are as light as could possibly 
be expected in any cas", and the efficiency of the opening 
is all that could be wished. The clearance will bear very 
favorable comparison with any class of construction, 
being but 2,//, <, including %in. clearance between the 
piston and the heads. which is rather more than i; abso- 
lutely necessary; but, considering the character of the 
people into whose hands these engines sometimes go, we 
do not like to run them much closer. But leaving out this 
%-in. clearance, the actual clearance due to the delivery 
or receiving chamber and valve cages is but 14 <. 

The engine is provided with a good substantial platform 
for ready access to every valve. The total weight of this 
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engine is 100 tons. It is designed to blow 15 lbs. pressure 
per sq. in. at 40 revolutions per minute, delivering’ 15,000 
cu. ft. of blast per minute, piston measurement. 


DISCUSSION, 


Mr. WM. KENT said that while this engine is offered as 
&@ proposed standard torm it really perpetuates the blow- 
ing engine which has been ‘he favorite in American prac- 
tice for the past twenty years, and the only improvements 
are in minor details. He be ieved that the whole breed of 
American blowing engines were a bad type. This enyine 
probably weighs 100 tons, which is enormous for the power 
developed; it is probable that the weight is greater in the 
blowing engine in proportion to the power developed than 
in any other form of steam motor. The valve motion used 
oo biowing engines is, he ventured to say, the worst 
since the days of JAMES Warr. 

No one in times past has made much attempt to use 
steam with economy in blowing engines, for the waste 
gase;: from the furnaces are used in making steam. In 
modern practice, however, the rolling mill and the blast 
Turnace are placed side by side, and there is a use for all 
the steam that can be made. In one part of the blow- 
ing engine, however, there has been a marked advance, 
namely, in the air valves, The air end of this engine is prob- 
ably a very efficient machine. He had once made designs 
for a blowing engine to work with less waste of steam 
and be of lighter weight than the ordinary blowing en- 
gine, and he hoped yet to see engines of this type in use. 
The essential features of the design were simply the uce of 
an engine of the marine type furnished with blowing cyl- 
inders. 

Mr. J. F. HOLLOWAY defended the present ts pe of blow- 
ing engine. He said the short-stroke blower which is now 
generally used has revolutionized iron making in America. 
One great difficulty in working blowing engines econom- 
ically isthat the leakage is not apparent and so the en- 
gine may work for a long time without its defects being 
discovered and remedied. With a pumping engine, leak- 
age is apparent at once. Mr. KEnrT is not the first man 
who thought the manufacturers of blowing engines made 
a great mistake in building such heavy, wasteful engines, 
and that they ought to understand their business better. 
But none of the proposed revolutions in practice have as 
yet been successful. There is hardly any steam motor 
which is subjected to such trying conditions as the blow- 
ing engine, The air cylinder and the steam cylinder are 
on opposite ends of the same piston rod, and when the 
steam enters the lower cylinder at boiler pressure there 
is noresstance at all tothe motion of the piston in the 
air cylinder, At the close of the stroke the conditions are 
reversed, the steam being expanded until the pressure on 
its piston is quite small, but the full resistance of the air 
piston continuing to the end of the stroke. In order to 
meet these conditions, fly-wheels have to be attached to 
the engine; and they must be heavy enough to absorb the 
work of the steam piston during the first part of the 
stroke, and prevent undue variations in the speed. This 
is one reason why so much iron has to be put into a blow- 
ing engine. For this reason alone he doubted whether it 
would ever be possible to havea very early cut-off ina 
blowing engine. 

Mr. DaNIEL ASHWORTH said he had given much atten- 
tion to the design of blowing engines, and was confident 
that many engines now running had an excessive amount 
of compression in the steam cylinder. In reporting 
recently on an engine of this type, he warned the owners 
that the valve should be reset to do away with the exces- 
sive amount of compression at the end of the stroke. The 
matter was neglected and an accident resulted, the 
engine cross-head bieaking under the combined resistance 
of the steam and air cylinders. Another direction in 
which blowing engines need improvement is in the sub- 
stitution of positively moved air valves for those closed 
by air pressure ane gravity. A new blowing engine fitted 
with positive moved valves has just been built for the 
Edgar Tnomson works by tne Southwark Foundry and 
Machine Co. |We have since been informed tbat while 
the valves on this engine are of new design, they are 
automatic and not of the positive closing type.—Ep.] 

Mr. F. MERIAM WHEELER said that improvements 
in blowing engines might be made by reducing clear- 
ance and increasing the piston speed, which in the 
engine under discussion is only 340 ft. perminute. He 
‘had made designs for a blowing engine to work at 100 
revolutions per minute. Such an increase of speed might 
be expected to greatly improve the economy. 

Mr. Jno. F. Wuitcox, of J. P. Witherow & Co., said 
that three cylinder biowing engines had been built and 
were in service. Another member, alluding to the higher 
economy desired, told a story of aman who purchased a 
Corliss engine to run bis saw mill, and asa result used so 
much less shavings and sawdust under the boilers that he 
had to keep a team and workmen employed to cart them 
away. 

Mr. Gordon, in closing the discussion, said that there 
was some musapprehension concerning the need of 
economy in bluwing engines. There is no steam to be 
thrown away with the most economical blowing engines; 
and, in fact, it is one of the greatest sources of anxiety to 
a furnace manager to get enough steam to keep the blow- 
ing engines up to speed. Hxtra fuel frequently has to be 
burned under the boilers for this purpose. 


But one of the great obstacles in designing a blowing 
engine to contain the miniinum amount of material and 
to work with economy is the great variation in blast 
pressure required. There are times in blast furnace work 
when the highest pressure which the blowing engines can 
possibly give, as high as 20 Ibs. or more, is urgently 
needed, whereas ordinarily a pr: ssure of not more than 5 
or 6 lbs is required. Even with the present engines, higher 
pressures of blast than they can give sre sometimes 
wanted; and in view of this state of affairs there is no 
demand among blast furnace men for a lighter engine. 
On the contrary, we cannot build them heavy enough to 
meet the demands. As to the steam valve gear, it is not 
as good as a Corliss, to be sure, but it must be built to go 
out in the woods and be subjected to rough handling. It 
must not be liable to breakage or derangement, for re- 
pairs are difficult an’? expensive and may necessitate the 
banking of the furnace. In setting the valves they are 
given a mere trifle of lead and about 2 ins. of compres- 
sion, and both are invariable. 

Posi‘ive moving air valves have been recommended, 
but if the automatic valves are made so light as to offer 
little resistance to the flow of the air and they close 
promptly, why complicate the machine by adding ap- 
paratus to move the valves mechaniéally? As a matter 
of fact, any one watching the valves shown in Fig. 5 will 
see that they close the instant the cramk passes the center, 
and will appreciate the fact that no practical gain could 
be made by clesing them more quickly. 


Disposal of Household Refuse. 


There are 750,000 tons of household refuse pro- 
duced in London every year, says Engineering, and 
the authorities are at their wits’ ends to know what 
to do with it.- The “destructor,” from which so 
much was expected, is proving unpopular in Eng- 
land, and it is now difficult to procure permission 
for its ereccion in any English town. The complaint 
is due mainly to bad management in handling the 
fires, or to carelessness. But the fact remains that 
they are too often a nuisance. At the present time 
London sends its refuse down the Thames on barges 
to the Essex and Kentish marshes, where popula- 
tion is scant and fresh air is abundant. In course 
of time a fairly productive soil results from the mix- 
ture of this refuse with the vegetable mould of the 
mashes. 

A new process, however, is now on exhibition in 
London, that of The Refuse Disposal Co., Chelsea, 
and invented by Mr. JosrepH RussELL and Mr. J. C. 
STANLEY. The salient feature of this process is that 
all dust, etc.. is dealt with immediately upun its ar- 
rival at the works, and it is constantly in motion in 
thin layers, exposed to the air. The refuse is 
sorted by passing through cylindrical seives and 
screens, with meshes of 3 ins. to }¢ in. square. 
Paper and rags are used for paper making; straw, 
for straw-board and burning; wood is burned; tin is 
saved for scrap; bones for manure; bottles and glass 
are resold or melted, and stones, vegetable and ani- 
mal refuse, rubbish, coal, etc., are ground up and re- 
mixed with dust, and thus reduced to a harmless 
dry powder. 

The cinders and coal are burned under the boilers, 
or they are saved and sold to brick-makers, or 
mixed with pitch and pressed into briquettes for 
steam raising, etc. The most valuable by-product 
is the paper made upon the premises. To prevent a 
nuisance from the smoke, the five boilers in the 
works are so aranged that an exhaust fan draws 
this smoke through scrubbers, and washes it before 
it is released in the air. The works have been in 
operation about 2 years, and about 5,000 loads have 
been treated. Engineering says that while this 
process solves the question frem a sanitary point of 
view, it will want an examination of the books 
to decide upon the exact economic value of the 
process. 


Reccipts and Expenditures of 100 Principal 
Cities in the United States. 


The matter contained in Census Bulletin No. 82 is 
peculiarly interesting, as ‘showing the cost of 
government and the revenue of 100 representative 
cities of this country. When it is remembered that 
we have 443 cities with a population of over 8,000 
each, the dimensions of the task of collecting this 
data can be appreciated. Of this total the 100 cities 
selected represent a total annual expenditure of 
about $235,000,000. 

In comparing state and municipal expenses the 
statement is made that the expenses of the State of 
Massachusetts for the year ending Dec. 31, 1889, 


were $4,955,609, while the City of Boston in the same 
year expended $16,117,043. The expenses of the 
States of New York, Massachusetts, Pennsylvania, 
Ohio, Missouri and Illinois, the six largest states in 
population in the Union, amounted, in 1889, to an 
aggregate cf $28,859,010; while the ordinary ex- 
penses of New York City alone amounted in the 
same time to $48,937,634. The salaries alone paid in 
certain cities were as follows: New York, $3.488,834: 
Brooklyn, $2,325,684; Philadelphia, $1,131,376. 

The following table gives the huxdred cities re- 
ferred to in the order of their per capita of adminis- 
trative expenditures, divided into four classes, cities 
having a population of 200,000 or upward constitut- 
ing the first class; those having 100,000 but less than 
200,000 the second class; those having 50,000 but less 
than 100,000 the third class, and those having less 
than 50,000 the fourth class: 

FIRST CLASS—Population of 200,000 and upward— 
AVERAGE PER CAPITA, $15.98. 


1 Cleveland. O $7.52 | 8 San Francisco, Cal =. 2 
2 Pittgburg, Pa --- 8.86) 9 Philadelphia, Pa.. 

3 New Orleans, La.... 101 | 10 Brooklyn. N. Y 

4 Chicago, Ill 11.03 11 Linstonets. 9 

5 St. Louis, Mo 11.12 | 12 Buffalo, N 

6 Detroit, Mich 12 31 13 Boston, Gun Beues : 

7 Baltimore, Md, 12.93 | 14 New York, N. ¥ 


SECOND CLASS—Population of 190.000 to 
AVERAGE PER CAPITA, $11.74. 


1 Denver, Colo $4.52 | 7 Jersey City, N. J.. 

2 Allegheny, Pa . 524! 8 Newark, N. J 

3 Indianapolis, 3 Ae .80 9 Rochester, N. Y 

4 Kansas a 05 | 10 Providence, R I.... 
5 Louisville, Ky 8.25 | 11 Minneapolis, Minn. 
6 Omaha, Neb, 10.36 | 12 St. Paul, Minn 


200,000— 


THIRD CLASS - Population of 50,00 ' to 100,0¢0—Av ERAGE 
PER CAPITA, $9.67. 


>! 13 Paterson, \. J 


1 ae... Fa 
2 Dayton, O 
3 Syracuse, N. Y. 


‘ 14 Memphis, ‘tenn.. 
4 Wilmington. Del.. a 


15 Charleston, 8. C 
16 Lynn. Mass..:. 


5 Nashville, Tenn ... 
6 Des Moines, ie in 

7 Grand Rapids, Mich 
8% Troy, N. 

9 New Haven, Conn.. 


17 Fall River, Ma 
18 Toledo, 

19 Wore ester, Mags.. 
20 Albany. N.Y. 
21 Hartford, Conn 


-14 Lewiston, Me. 


10 Lowel:, Mass 
11 Trenton, N. J 
12 Ricbmond, Va 


FOURTH CLASS-Population less than 5),0)09—AVERAGE 
PER CAPIrA, $9.74. 


1 Little Rock, Ark.. 27 Taunton, Mass..... 

2 Oswego, N. Y 3.7 2 ae ka, Kan 

$-Mobile Ala. yoke, ne. aaa 
4 Jacksonville, Fls.. 3 Cone ; 

5 Fort Wayne, Ind. 31 Chelsea, } = 

. 6 Bay City, | rae 32 Bloomington, Il.. 
7M 33 Springfield, Mass.. 

34 San Antonio, Tex.. 

35 Lawrence, Mass.... 10.21 

36 Salem, Mass 10.24 

37 New Bedford, Mass. 10 41 

38 Montgomery, co 10.52 
:9 Galveston, 11.10 

40 pecaepers, Conn. 

| 41 Hoboken, N. 

| 42 Oakland, Cal, 

4% Seattle, Wash 

44 Savannah, Ga 

45 Augusta, Ga ‘ 

46 Sacramento, Cal.. 

47 Salt Lake City, Utah 3. 69 

48 gon eee, N. 16.25 

‘or, Me 


51 DuJuth, Minn 


58 | 22 Cambridge, Mass... 
23 Columbus, O 


$8.61 
9.06 


10.14 


11 Wilmington, N.C . 
12 Cedar Eagite, Towa 
13 Burlington, V é 


15 Gloucester, a: 
7 Elmira, N.Y 


eeaainaaeaanngo rer awe: 
ae eeeree a 


24 Wheeling, W 
25 Leavenworth. Kan. 8.14 
26 Portland, Ure 8.48 


It will be seen that the approximate per capita 
administrative expenses for one year differ very 
much in the several cities, the lowest being that of 
Little Rock (Arkansas) and Oswego (New York), 
$3.79 each, the highest, Saint Pau! (Minnesota), 
$27.61. the next being Duluth (Minnesota). It is 
also noticed that the average per capita expendi- 
ture of the first three classes grows less as the 
population decreases, a relation not true in case of 
individual cities. The high rate of per capita ex- 
penditures may be attributed in some cases to the 
extraordinary amounts expended on account of new 
sewers, streets, parks and other public improvce 
ments, which had not been separated in the ac- 
counts from amounts expended on account of those 
already in use, and, if the money was judiciously 
expended, its amount may denote a commendable 
public spirit instead of wasteful extravagance, but 
the figures given should suggest to the citizens of 
those places where such conditions exist a careful 
inquiry as to the cause of such extraordinary high 
per capita expenditures, an inquiry not within the 
scope of the Census Bureau. 

The cities pamed are among the principal ones of 
all sections of the country as far as returns have 
been received, no minimum limit of populut:on being 
recognized in making tbe selection. In the final 
volume, which will be ready this year, a like clas- 
sification and grouping of the items of receipts and 
expenditures will be made of all municipalities in 
the United States having a populion of 2,500 or 
upward from which returns can be obtained. 
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The Early Water Supply of London. 


“In the time of the Conqueror,” says Stow, “this city 
of London was watered ‘besides the famous river of 
Thames on the south part) with the River of Wells. as‘it 
was then called, on the west, with a water called Wall- 
brook running through the midst of the city, severing the 
heart thereof.” Then they had Holy Well, Clemeat’s 
Well and Clerk’s Well, besides the “Horse Poole” in 
Smithfield, ‘sometime a great water,’’ and another near 
the parish church of St. Giles without Cripple-gate. 
Langbourne Water was a “great stream" breaking out 
of the ground in Fenchurch St.,and running down Lom- 
bard St. tothe Thames. There were also private wells, “and 
after this manner was the city then served with sweet and 
fresh water.” But in the process of time ‘‘the number 
of citizens being mightily increased, they were forced to 
seek sweet water abroad,” and having turned their eyes 
to the remote district of Tyburn, one Gilbert Sanford, at 
the personal request of King Henry II1., granted permis- 
sion to the citizens to take water from thence in leaden 
pipes for the supply of ** the great conduit in West Cheap 
builded in the year 1285."" In 1438 the corporation under 
the same pressure went to Highbury; next year to the 







dealing and financial operations), had been engaged in 
extensive mining transactions in Wales. In these occupa- 
tions he hid realized an immense fortune, and had ac- 
quired an unusual amount of practical engineering know- 
edge, to which qualifications he added the rarer one of 
invincible resolution. Wealth, skill and determination 
form in combination a power which accomplishes appear- 
ent impossibilitics. He offered singly to bear the burden 

which was too heavy for the City of London. and 
successfully achieved what he had so boldly 
undertaken. Oh Sept. 29, 1613, the New River flowed 
into the town. At first it appeared that the Corporation 
had made a good bargain. For thirty years the dividends 
were not more than £5 per share ; Sir Hugh, who had em- 
barked his whole fortune in the scheme, sold his shares 
and died, comparatively speaking, a poor man. King 
Charles inherited from King James half the stock of the 
company, and sold it for £500 a year. Kut the practical 
monopoly of supplying a growing city with one of the 
primary necessities of life mugt sooner or later be profit- 
able, and the dividends have gradually risen from £5 to 
£617 per share. Such are the results to an individual of 
undertaking a speculation offering a prospective rather 


SS 


small cracks appeared in the joints, which had be- 
come slightly warm to the hand, although nochange 
in the temperature of the plaster boards was per 
ceptible. These cracks were probably due to the 
moisture in the joints, which were fresh, having been 
made just before the tests. 

In one of the houses a portion of the plaster finish 
of the ceiling fell after the fire had been burning for 
35 minutes, which was probably due to the smooth 
surface of the plaster boards and the very short 
time that the ceiling had to dry before being tested. 
At the end of 35 minutes more the fires were extin- 
guished, and the plaster beams, which were nearly 
4 ft. long between supports, were found to be unin- 
jured, although large stones had thrown 
against them and they had been subjected to 
the weight of a heavy man walking over their 
surface. Moreover, sheets of writing paper and 
pieces of lace curtain which were hung on the out- 
side of the houses remained unchanged in any way. 


been 


than an immediate profit, and toa city of sacrificing the After the fire had been extinguished it was found 
* 
Aitytavedl for At. NEN teneveroukt: OMAR 
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Abbot of Westminster s springs at Paddington, and even 
to Hackney and Islington. In the next century, about 
1568, having exhausted all the supplies within their reach, 
they raised water by machinery from the Thames to a 
conduit on Dowgate Hill. We recommend to the con- 
sideration .of the Lord Mayor and Corporation 
of London the way in which their predecessors 
attended to the supply of water to the city. ‘‘On 
Sept. 18, 1562, the Lord Mayor (Harper), aldermen and 
many worshipful persons, and divers of the masters and 
wardens of tne 12 companies, rid to the conduit heads for 
to see them after the old custom, and afore dinner they 
hunted the hare and killed her, and thence to dinner at 
the head of the conduit. And after dinner they went to 
hunting the fox: there was a great cry fora mile, and at 
length the hounds killed him at the end of St. Giles’. 
Great hallowing at his death and blowing of horns, and 
thence the Lord Mayor, with all his company, rode through 
London to his place in Lombard street.” In 1582 Peter 
Morrice, a Dutchman, raised water by a wheel from 
the Thames at wondon Bridge and conveyed it by 
small pipes to the houses—the greatest improve- 
ment in the distribution of water that had yet 
been made. In the beginning of the seventeenth 
century the City of London formed the really 
creditable project of bringing water to London from the 
Chadwell and Amwell springs, 21 miles offin Hertford- 
shire. Their conceptions had, however, exceeded their 
energy, and the scheme would have failed, at all events 
for a time, but for the accidental union in one man of 
three conditions which command success. Sir Hugh 
Myddelton, a citizen of London and a goldsmith (a trade 
in those days almost invarisbly connected with money 





juture to the present, and permitiing the privilege of sup 
plying its inhabitants with water to pass into the hands 
of a trad ng company.—London Architect. 


Fire Tests of Plaster Boards. 


In a recent number of the Centralblatt der Bau- 
verwaltung was a description of some fire tests of 
plaster boards conducted last March at the Royal 
Testing Bureau for Structural Material at Charlot- 
tenburg. These boards, which are also manufac- 
tured in the United States, were described in ENGI- 
NEERING News of April 12, 1890. According to the 
above paper, two models of houses, the dimensions 
of which are not given, were constructed with walls 
and ceilings of Mack’s plaster boards. The plaster- 
ing on the inner surface of the boards was only 
about 0.4 in. thick. In order to determine the tem- 
perature, different metals and alloys were placed in 
crucibles within these houses, the tests being made 
with (1) aluminum melting at 620° C., (2) an alloy of 
800 parts of silver and 200 of copper melting at 850° 
C., (3) an alloy of 950 parts of silver and 50 of copper 
melting at 900° C., and (4) an alloy of 950 parts of sil- 
ver and 50 of platinum melting at 1,100° C. 

Within each house was piled about 225 Ibs. of split 
fir, soaked with kerosene. Both fires were started 
simultaneously and maintained in the same condi- 
tion as nearly as possible. At first no change in the 
houses could be detected, but after 30 minutes a few 





that the temperature has been over 1,000 C since 
the first three alloys were melted, and the fourth 
only very slightly affected. 


A Curious Specification 
A correspondent sends us the following as a verbatim 
and literatim copy of a bid made for repairing work on 1 
foundry: 
ESTIMATE AND SPECIFICATION OF A REPARATION THAT 
J. J. D. ESQ. HAVE BEEN DESIRE TO DO. 
To repair the old foundry of car wheel occupy by Mr. 
Geo. McD. 
1°. To repair the north east backside of the building. 
2°. * Take off all the backside of the building. 
3°. “* Lay down asoil behind, the same manner as firs 
one. 
4°. “ Posts will be all new one, and they will be fixed as 
they are at present. 
5°. “ Raise up again the backside of the roof, to be in 
good order for setting posts. 
6°. ‘* Set in order the roof around the Chimney b hind 
7°. “ Coil all in new the backside of the same manner 
that they were before. 
8°. “ Take off all the brick in the building and remove 
in lots at the same place. 
9. “ Take away earth who will bean obstacle for work- 
ing and to put out of the building. 
“We will pasta board upright one at the other 
extremety of the pane. 
Thereof I obliged myself to nake all these specification 
at the following price $125. 


10°. 


Signe, H. D, 
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The Nye Steam Vacuum Pump. 


We illustrate herewith a style of steam vacuum 
pump which is being extensively used in the West, 
especially about Chicago, and which, as seen by the 
drawing, differs materially in its form from the older 
styles of steam vacuum pumps of which the Pulsom- 
eter is the best known type. 

The pump consists of two cast-iron cylinders (each 
of which is alternately a suction and a discharge 
chamber) a condenser and discharging chamber (seen 
at the front of the cylinder in the drawing) and 


The Nye Steam Vacuum Pump. 


Discha 
jashers; 5, 


1, Suction Valve Sto ; 2 
Suction Valve, 4, Valve nv alve Viate for 
‘ ‘ondenser: 6, Hall Valves for Condenser ; Condenser 

Cap; 8 Suction Flange: 9, Leg; 10, Condense ( bere ll, 
Nut for Hand-Hole Plate; 13, Crab for Cylinder Hand- 
Hole Plate; 13, Cylinder Hand-Hole Plate; ‘4, Hand: Hole 
Plate for Discharge Chamber; 15, Crab for Hand-Hole 
Plate for Dise herge; 16, Steam Spray Basket; 17, Dis- 
charge Chamber; Flan for Discharge C hamber; 19, 
Cylinder; 20, Cylinder Head; 21, Steam Chest; £2, Combi- 
nation Air Cock and Check Valve; 23, Steam-Chest Head; 


v4, Steam Valve; 25, Discharge Valve; 26, Pump Base. 


e Valve Stop; 3, 


valves attached to the cast-iron base, covering the 
suction and discharge ports. The valves are of rub- 
ber and will wear about a year in ordinary work be.- 
fore requiring replacing. The steam valve seen on 
top of the cylinder is balanced and reverses auto- 
matically at each stroke. The Nye Steam Vacuum 
Pump Co., of Chicago, keeps these pumps in stock of 
capacities from 50 to 1,200 galls. per minute, at prices 
from $100 to S800, 


LA ToUuRAINE, the latest steamer of the Com- 
pagnie Générale Transatlantique, reached New York 
on Saturday last after a passage from Havre of 7 
days, 3 hours and 11 minutes. The best previous 
record was that of La Bourgogne, in 7 days 23 hours. 
‘The new steamship was built by the company at 
their works near St. Nazaire, France. She is 540 ft. 
long, 57 ft. beam and 38 ft. deep. The burden is 
11,675 tons. On her official test she made 19'¢ to 204¢ 
knots; and in going from St. Nazaire to Havre, she 
made the distance in 20%, hours, or at an average 
speed of a little over 21 knots. Her engines are 
11,000 HP., and it is claimed that these can be 
worked to 13,000 HP. She has twin screws and 
triple-expansion engines, but no details have yet 
been made public as to her machinery. 


A NEW HYDRAULIC BUFFER has been tested with 
considerable success at the Potsdam railway sta- 
tion in Berlin. It is reported to combine the advan- 
tages of the two leading English buffers of this 
kind, the Langley, used on the Great Eastern and 
Midland railways, and the Webb, used on the Lon- 
don & Northwestern Ry, A description of the 


latter will be found in ENGINEERING NrEws for 
Jan 24, 1801. The buffer heads are connected by a tie 
to counteract any diagonal blows, and the fluid used 
is a mixture of equal parts of glycerine and water. 


AN ELECTRIC LAUNCH, made by Escher Wyss & 
Co., of Switzerland, is one of the most popular ex” 
hibits at the International Electric Exposition at 
Frankfurt. It is 49 ft. long, 10 ft. wide and of 3‘, ft. 
draft. The propeller is 23 ft. in diameter,and makes 
about 350 revolutions per minute, with an expendi- 
ture of 10 HP. The electricity is taken from a 
battery of 56 secondary cells of the Oerlekon type, 
each of 450 ampere-hours capacity. The battery, 
when in series, has an E. M. F. of 110 volts. The 
motor of the series type has 2 poles, and an armature 
of the drum pattern, coupled directly to the pro- 
peller shaft. 
sufficient for a trip ot 50 miles, and the boat is de- 
signed to make about 71g miles an hour. 


THE IMPORT OF TRON AND STEEL from England 
for May and the first five months of 1891 is as follows : 


-~—May—-~ —Five months-, 
1891. 1890. 1891 = s-1890. 
Tons. Tons. Tons. Tre, 
3,178 = 7 


204 
nen ; 3.679 
= 1,515 
Hoops and sheets. ......... S07 1,958 
Tinplates. 2 55, in 199,686 
‘ast and wroughi.. ; 
Old iron si eeoaine Per 6.778 
Unwrought steel 2.539 8,530 
240,095 
40,410 


63,773 46, 


This is an increase of 37% over 1890 for May, and of 
34” for the five months. This is due, however, to 
the large amount of tinplate imported. Excluding 


tinplate the decrease is 40%. j 


A ROLLED STEEL PIPE plant for making pipe di- 
rectly from the bar is in operation at the Alikanna 
Mills at Steubenville, O. The plant is owned and 
operated by the National Tube Works, of McKees- 
port, Pa.; but the exact process used is not made 
public. 


THE CHINCOTEAGUE INLET IMPROVEMENT, com- 
menced in 1886, is nearing completion. This canal 
is intended by the government as part of a plan to 
improve communication by small craft between 
Chincoteague Bay, Va., and the Delaware Bay near 
Lewes, Del. The new waterway just completed is 
70 ft. wide and 4'¢ miles long, and passes through a 
low, marshy region lying between Little and Big 


Assawoman bays, which were once continuous. _ 


This now gives a passage 53 miles long. The next 
step is todredge from Indian River Bay, through 
Rehoboth Bay and Lewes Creek to the Delaware 
above the breakwater, a distance of about 12 miles, 
This done, there would be a continucus waterway of 
73 miles from Chincoteague to the Delaware Bay. 
The new inlet thus made will add 48,000 acres to the 
present oyster beds, besides giving a safer channel 
for small vessels. 


THE COLUMBIA RIVER JETTY is a success, accord- 
ing to the last report to Major HANpBURY, U. S- 
Ergineer in charge. ‘The survey first completed 
shows a straight channel three-quarters of a mile 
wide across the bar, with nowhere less than 27 ft. in 
it. Forl's miles in width, 25 ft. is the minimum 
depth. The distance across this bar to the 30-ft- 
mark on both sides is one half-mile. Major HANpD- 
BURY confidently expects 30 ft. of water in the chan- 
nel clear across the bar by the end of this summer. 
The work was described at ps dongth in our issue of 
‘April 18. 


THE Port RoyAL, S. C., DRY DOCK is commenced, 
and is to be finished in 24 months from March, 1891. 
This is a Simpson timber dock to take ships 600 ft. 
long and drawing 30 ft. of water. 


RAILWAYS IN SIAM are not yet under contract, 
and proposals for the construction of one line are 
now invited. This isthe Nagara Rajasema line of 
the Royal Siamese State Railways, from Bangkok 
to Korak, about 165 miles. The contractor must, at 
the time of signing the contract, deposit 5% of the 
value of the whole contract, a requirement which 
will keep the list of bidders pretty small. Work is 
to be commenced in December and completed within 
5 years. Details of the conditions of proposals will 
be found in our advertisingcolumns. The proposals 
must be sent tothe Minister of Public Works, Royal 
Railway Department, Bangkok, Siam, by Oct. 15. 


One charging of the battery is. 


Further information can be obtained from the Siam- 
ese legations in Washington, London, etc. 


THE FIRST RAIN G4GE, says Mr. G. J. Symons, was 
designed by Sir CHRISTOPHER WREN in 1663. This 
great architect also designed the first recording 
gage, but it was not constructed until 1670. The 
earliest known records of rainfall were made in 
Paris in 1668; Townley, Lancashire, in 1677; Zurich 
1708, and Londonderry in 1711. 


Mr. CHARLES MACDONAID, M. Am. Soc. C. E., 
President of the Union Bridge Co., of New York, 
delivered the annual address to the graduates cf 
the Rensselaer Polytechnic Institute, at Troy, 
N. Y. The address itself abounded with good 
advice to the young engineer, illustrated by the 
experience of the speaker and other a 


LEARY LUMBER cris were at St. John, N. B., on 
June 26,on their wa$¥to New York. ashe new 
cribs are 16 in number, and are fastened together by 
a main chain running over the tops of the cribs, and 
the binding chains are shackled toit. Each crib is 
55 ft. long, draws 12 ft. of water and holds from 600 
to 700 sticks of timber, and they are connected to 
each other by 10 ft. of chain. One powerful tug wil' 
tow 8 of these cribs. 


Tuer East Arrica Company, of Berlin, decided on 
June 25 to build a railway from Tanga to Korogwe, 
in Africa, to cost ‘‘ 62,500,000 marks.” ‘There is prob- 
ably a cypher too much in the price telegraphed, as 
this would amount to over $16,000,000. 


THE LOWER PART OF THE COLORADO DESERT, near 
Salton, Cal., has been suddenly flooded by water com- 
ing through the salt deposits in this region. This 
desert covers about 3,000 sq. miles and is 270 ft. below 
sea level at its lowest point. On June 27 streams of 
wa‘er were seen coming from the southern part of 
the desert, and in two days, says a telegram to the 
New York Tribune, a salt lake 14 ins. deep and 8 by 
13 miles in area surrounded Salton. The only 
theory advanced is that it is caused by the pressure 
of water from the Colorado River, which is now in 
tiood and borders the east edge of the desert. The 
Indians say the same thing happened about 50 
years ago. ae 

THE POPULATION OF THE PRINCIPAL ENGLISH 
CITIES for 1891, as compared with 1881, is as fol- 
lows : 


Increase, 

1891. per cent. 
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Birkenhead 
Huddersfield 95,400 
Derby 94,100 
Plymouth i ane 


DIR bien bake Kclerwienion ° 

Wolverhampton 82,600 9.0 
There is only one city, Liverpool, which shows a 

increase. England and Wales show the smallest 

decrease in population for the last decade of any de- 


cade of the century. 


THE JOHNSTON CURREYT BREAKER for rendering 
trolley or lighting wires safe when broken was 
recently tested with much success at Richmond, Va. 
The device consists of two springs inclosed in a boat- 
shaped receptacle, which are placed at intervals 
along the trolley wire and at points where the feed 
wires come in. These divide the wire into sections. 
When the line 1s intact the springs are expanded, 
the contact between the twin springs perfect 
and the current continuous. Cut the wire 
at any point on any section, however, and the 
inside springs of that section immediately con. 
tract, disconnecting them from the other 2 sections 
as well as from the feed wire, and rendering the 
trolley wire perfectly dead and harmless. At the 
same time the sect'ons to the right and left of the 
cut wire remain fully charged. 

A trolley wire was cut by a linemyen just after the 
trolley of a car had passed underit. The car stopped 


. 


—_—a- Oe ee 
DoS ae OS 
ee Se men 


— 
w 








July 4, 1891. 


ENGINEERING NEWS. 


il 


LLL LLL LLL LLL LLL LLL ttt ttt, 


almost immediately, and Mr. A. Langstaff Johnston, 
the inventor of the device, picked up botb ends of 
the cut wire, showing it to be absolutely dead. A 
second experiment had the same result. 


. 


LANCES MADE OF MANNESMANN TUBES are the 
latest application of this process. At the funeral of 
Count von MOLTKE, says the /Jronmonger, some of 
the troops were equipped with lances the shafts of 
which were made of very thin steel Mannesmann 
tubes, They were lighter than the wooden shafts, 
and yet stronger and more elastic. 


PERSONALS. 
Prof. WruL1AM E. WEBER, the German electro- 
scientist, died recently at Gottingen, at the age of 87. 


Mr. H. A. SUMNER has been appointed Chief En- 
gineer of th: Denver, Apex & Western Fy., at Denver, 
Col. 

Mr. W. A. Las, of Walnut Grove, N.C., has been 
elected President of the Cape Fear & Yadkin Valley 
rR. R. 

Mr. G. W. KiTTRIDGE has been appointed Chief 
Engineer of the Cleveland, Cincinnati, Chicago & St. 
Louis R R. 


Mr. E. T. McConnett, of Indianapoiis, Ind., has 
been appointed Engineer of Maintenance of Way of the 
Peoria & Eastern R. &. 


Mr. Wm. H. BALDWIN, JR., has been appointed 
General Manager of the Flint & Pere Marquette R. R., 
vice Mr. H. C. PoTTER, resigned. 


Gen. A. G. BLANCHARD, who died at New Orleans, 
La., June 21, was City Surveyor of New Orleans and 
State Surveyor of Louisiana in 1855. 


Mr. Gro. S. Rick, Deputy Chief Engineer of the 
new Croton Aqueduct, has been appointed Chief Engineer 
of the Rapid Transit Commission, Boston, Mass. 


Mr. RupoLteH HEtING, the well-known sanitary 
and hydraulic engineer. sailed for Europe on July 2 to 
study the latest practice in sewage disposal, etc., in vari 
ous European cities. 


Mr. L. Y. SCHERMERHORN, U. S. Assistant En- 
gineer under Col. Rosperts, US, Engineer Corps, Phila- 
deiphia, Pa , bas resigned, to accept the position of Presi- 
dent of the American Dredging Co. He is the author of 
the index to the Reports of the Chief of Engineers. 


Mr. J. H. DE ‘KER, of Salina, Kan., has resigned 
his position as Secretary, Treasurer and Superintendent 
of the Salina Water Works Co. and the Winfield Water 
Co., and has accepted a position in charge of a depart- 
ment af the pumping engine business of H. R. WortTH- 
INGTON, New York. 

Mr. JAmEs K. Gepprs, M. Am. Soe. C. E., has 
been appointed General Manager of the Bellaire, Zanes- 
ville & Cincinnati Ry.. vic? Mr. W. R. Caumpron, re- 
signed to accept service with another company. Mr. 
GEDDEs will continue as Chief Engineer, ani will have 
his office at Zanesville, O. 

Mr. Jos1An PrerRcer, Jr., Assoc. M. Inst. C. E., 
has opened an office as civil and topographic engineer at 
No. 11 South st., Baltimore, Md. Mr. PiERcE has had 
long experience in the Northern Transcontinental Sur- 
vey, the U.S. Geodetic Survey, and the U. 8S. Geological 
Survey, and was U.S. Assistant Engineer of Irrigation. 


Count CHARLEs A. Feststits, Chief Engineer of 
the Alabama Coal & Iron Co., died in Jersey City, N. J., 
June 26. He was a native of’ Hungary, and came to 
America about 1865. One of his earliest positions here was 
that of Constructing Engineer on the Texas & Pacific Ry. 
In 1868 and 1869 he was first assistant to the late Gen. 
CHARLEs P. Ston#, engineer in charge of the survey for 
the Florida Ship Canal, and he personally surveyed the 
route. In 1872 he was in charge of the laying of the double 
track for the New York Central & Hudson River R. R. 
from Buffalo to Albany. He was for some time connected 
with the Cornell Iron Works of this city, and was assist- 
ant to Gen. Stone, in the erection of the Statue of 
Liberty in New York Harbor. He was also assistant to 
Gen. GeorGe B. McCL*LLAN when the latter was Chief 
Engineer of the Dock Department. 

Prof. MARK W. HARRINGTON, of the University 
of Michigan, st Ann Arbor, succeeds Gen. GREELY as 
Chief of the Weather Bureau. now transferred to the De- 
partment of Agriculture. Prof. HARRINGTON is about 43 
years old, and has been professor of astronomy in the uni- 
versity named and editor of the American Meteorological 
Journal. He is regarded as an accomplished student of 
meteorological and climatic problems. He graduated in 
1868 at the University of Michigan, and in 1871 was astro- 
nomical aid of the U. S. Coast Survey in Alaska. He then 
returned to Ann Arbor as instructor in biology. In 1876 
he pursued his studies in Germanys, and was later, for two 
years, professor of astronomy and mathematics in the 
School of the Chinese Foreign Office at Pekin. He was for 
a short time professor of biology in the Louisiana State 
University, and in 1879 returned and took the professor- 
at Ann Ar bor. which he last held. 





NEW PUBLICATIONS. 


July Magazines.—Harper's for July has no technical 
papers. To those interested in South America, however, 
which includes, we believe, very many engineers, THEO- 
DORK CHILD’s paper on Paraguay will be of interest. The 
greatest drawback to Paraguay, according to his deserip- 
tion, is the Paraguayans, who find it so easy to live com- 
fortably off the spontaneous productions of the country 
that they abhor work; and as aconsequence, enterprising 
foreigners who would invest capital in the d« velopment 
of thecountry’s resources meet with little ent ouragement. 
A humorous httle story, by Tuomas Janvier, has for cue 
of its characters a genial and artistically profande “‘tram- 
wey promoter,’’ card sharper and general dead beat, 
whose like we fear is to be found in real life, although the 
type is certainly not a common one. 


Scribner's has for its leading article a finely illustrated 
paper on “ Speed in Ocean Steamers,” by A. FE. SEATON. 
So far as we have examined it, the historical! portiun of 
this paper is fairly accurate; but there are some serious 
errors in the technical portions. It is stated, for ins'ance, 
that the “ work done by a ship in moving forward is ex- 
actly equal to that of the water moving in the opposite 
direction,’’ when the ship is under way; also that the 
tendency in stationary steam engineering “is to substi- 
tute gas for solid fuel or to use the coke resulting from 
gas manufacture.” Criticisms might be made on many 
other statements as well as on the arrangement and gen- 
eral style of the article, which is hardly up to the mark 
set by previous technical articles in this magazine. It is 
really a difficult task. however, to make technical sub. 
jects interesting and intelligible to the general reader; 
and credit should be given the author for the work which 
he has done, although his statements should be accepted 
with caution. 

Another article entitled ‘* Training a Tropic Current: 
an Engineer’s Glimpse of Hayti,’’ contains lees matter of 
technical interest than would be judged from its title. 
After describing the causes of the floods which have at 
times done great injury to the city of Cayes, the author 
says that * to detail the method by which it is proposed 
to control the future floods and lead them harmless to 
the sea would be too technical fer these pages.” He then 
gives a brief and interesting cescription of Hayti, a 
country whose worst foes are its own people, and whose 
immediate prospects of prosperity are rather dis- 
couraging. 

The Century does well in its choice of the most import- 
ant article for the current month, whose title it prints on 
the outside cover. It is “Paris; The Typical Modern 
City,” by Dr. ALBERT SHaw, of Minneapolis, the well- 
known economist. It isa description of the municipal 
methods employed in that great and well managed 
metropolis. Every one intrusted with responsibility in 
an Americian municipality, and every thinking citizen as 
well, should read this article, especially that describing 
the systems of lighting employed. The key to the whole 
success of Parisian municipal administration is the prac- 
tical appreciation of the fact that public office is a public 
trust, and that’municipal franchises of every sort are the 
property of the people, and should only be given to private 
companies where an equitable return is made. 

A brief paper enti:led “A Lunar Landscape,” by Ed- 
WAKD L. HOLDEN, is illustrated by two fine engravings 
showing photographs of the moon’s surface taken at the 
Lick Observatory. An ‘‘open letter” on the disputed 
boundary between Alaska and British Columbia, gives 
some information on asubject which has been little dis- 
cussed in the United States. 


In The Popular Science Monthly, Mr. S. N. D. Nortu’s 
article on the development of the industry of wool spin. 
ing and weaving is continued, or concluded, there is no 
‘means of telling which. Our criticism last month that 
the modern development of the industry was hardly 
touched upon, was based on the supposition that the 

-paper was comple‘e in that number. We are glad to 

heartily commend the author’s description of the evolu- 
tion of modern textile machinery in this number. It is 
thoroughly well written and’should be of interest to every 
engineer. Some of the greatest triumphs of mechanical 
ingenuity havebeen achieved in textile machinery; but 
little is known of them by engineers not connected with 
the work. This article is of more value and interest than 
all the rest of the number. 

A word of praise must be given, however, to an article 
by Gen. Emmons CLARK on “ Sanitary Improvement in 
New York During the Last Twenty-five Years,” by which 
the death rate per 1,000, which was 33.66 per year in the 
decade from 185F to 1850, was decreased to 25.54 in 1886-90. 
“ The only important particular in which no sanitary im- 
provement has been visible,” says the author. “is in the 
cleanliness [? Ep.] of the streets, and in the removal of the 
ashes and garbage of the city.” Another article which 
may have some claims on the interest of engineers is a 
brief account of the development of agricultural experi- 
ment stations in this country. 

There are some interesting articles in the North Amer- 
ican Review, though it can hardly be said that any quee- 
tion of engineering interest is touched. Erastus 
WIMAN’S paper, entitled “The Farmer on Top,” is an in- 


genious enlargement on C. Woop Davis’ theory that the 
unoccupied arable lands of the United States are about 
gone, and that an era of high prices for farm products 
and farm lands is about to begin. With a truly colossal 
disregard of economic principles, Mr. WIMAN figures ou! 
that this supposed approaching scarcity in the foo 
product of the United States is going to be a great boon 
to the whole country, as wel: as to the farmers, and will 
cause a bnew era of prosperity. Unfortunately for the 
country, it is to be feared that the facts which Mr 
WIMAN cites are more nearly correct than the sanguine 
theory of their results with «hich he closes 
In an article on “Industria! and Financiat Co‘poration, 

Mr. F. B. THURBER, of the Thurber-Whyiand Co., takes 
occasion to praise the safety of investments in the 
stock of mercantile or manufacturing companies and in 
the various trusts as compared with railway invest- 
ments. He would have done well to add that the stock of 
no companyis a sufe investment unless the stockholders 
as a body take interest enough in the property to see 
that it is properly managed. This is a matter in which 
English investors as a ciass are much in advance of 
American. 


The Forum has a most excellent article by Hon. ALDACE 
F. WALKER, Chairman of the Western Traftic Association, 
on ‘ The Operation of the Interstate Commerce Law.” He 
points out again the truth concerning it which people find 
so hard to understand —that it is impossible to stimulate 
competition and restrict it at the same time, as the law 
attempts todo. The result of the attempt has been the 
absorption of small roads by the larger: and unless the 
law is amended to permit some form of pooling, consoli 
dation is bound to go on still more rapidly. 

Another paper of interest, by Gen. THos. Jorpan, 
formerly Commander-in-Chief of the insurgent forces in 
the Cuban insurrection, gives an account of the natural 
resources of that fertile island and advocates its annexa- 
tion tothe United States, 


—The Arithmetic of Electricity. A Manual of Electri- 
cal Calculations by Arithmetical Methods. By T. O°Conor 
SLOANE, Ph. D. New York: N. W. Henley & Co. Cloth, 
12mo, pp. 138, cuts. $1. 

An elementary book on the methods of calculating the 
proper size of wires, the proportions of dynamos and mo 
tors, the arrangement of battery cells, and similar details 
of electrical apparatus has long been wanted. While a 
work of this nature, prepared by Professor Day, of Lon- 
don, has already met with a deservedly large sale, Dr. 
SLoANk’S book has, we believe, no other prototype. It 
certainly deserves a wide circulation, and can be used to 
great advantage in connection with any of the recently 
issued popular books on electricity, the great fault of 
which is their failure to describe the methods of comput 
ing electrical quantities. 

Improved Roads.—Pamphlet, pp. 50. 

An address by CHauncey B. Ripuey, L.L. D., delivered 
before the New Jersey State Board of Agriculture, and a 
reprint of aseries of interviews with Mr. Ripiey, pub- 
lished at various times in the New York Times. It con- 
tains consideranle interesting informaticn regarding road 
making in Union Co. and other parts of New Jersey. 


—Hendricks’ Architects and Builders’ Guide and Con. 
tractors’ Reference Directory of America for Builders 
Contractors, Manufacturers and Dealers in all kinds of, 
building supplies. S. E. Hendricks & Co., New York. 
Cloth, 10% x 7 ins., pp. 499. 

This book is a trade directory, the scope of which is suf- 
ficiently described by its title. It is well printed and ap- 
parently about as complete and reliable as such a book 
can be, but considering the nuntber of changes in business 
deaths, etc., it is practically impossible to get up a thor- 
oughly rehable directory. Engineers and contractors are 
jacluded in the list. 


SOCIETY PROCEEDINGS. 


Northwestern Society of Engineers.—This society 
has been organized at Seattle, Wash. President, G. W. 
Cott; Vice-President, F. W. D. Holbrook; Secretary, Ed- 
win H. Warner; Treasurer, M. Stixrud; Librarian, T. A. 
Noble; Directors, W. P. Watson and J. T. Pratt. 


Engineers’ Club of Minneapolis.—At the meeting 
on June 4, Mr. O. Hoff spoke upon “ Bridge Erection.” 
calling attention to the fact that by not daly considering 
the matter of erection, very often details were so designed 
as to cost a great deal of money in putting up the struc 
tures in the field. He claimed that all couplings should 
have plenty of play, and field riveting be reduced to 
aminimum. It pays to waste iron in designing details 
by the saving on easy and quick erection. Temporary 
structure for erection should be figured with a factor 
of 3to4; new manilla rope with 4, and old manilla rope 
with 5. Mr. Hoff then mentioned a traveler he is using 
at present to erect the Belt Line Bridge at Minneapolis. 
It has a reach of 90 ft., so as to erect a 6(-ft. span anda 
30-ft tower without moving on. The total weight is 75,000 
Ibs. and its cost $1,050. A counter weight of 13,400 lbs. 
was necessary, and was furnished by engine and boiler, 
weighing 20 tons in working order. 
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IMPORTANT TO SUBSCRIBERS. 


Hereafter we will not accept a subscription 
to this journal from subscription agents or 
from anybody else at less than our published 
rates. Noclub rate or commission will be 
allowed. Newsdealers must send their or- 
ders to the American News Company. ‘This 
policy is one of necessity. We spare neither 
money nor labor in the effort to produce the 
very best of engineering newspapers, and in 
justice to ourselves and to all of our subscrib- 
ers we must have our full rate every time. 

We shall be obliged if subscribers will deal 
with us direct, and it will be a favor also if 
they will use a printed letter-head or inclose 
a professional card for classification purposes; 
it will be of advantage to them also. 

ENGINEERING NEWS PUBLISHING Co, 

July 4, 189r. 


Subscription Rates: One Fear, $5.00; 6 
montis, $2.60; 4 months, $2.00; Single Copies, 15 
cents, Toall Foreign Countries in the Postal Union, 
add $2.08to above prices for postage. Subscribers can have 
the matling address of their paper changed as often as they 
desire. Send both the old and the new addresses, 

The date when the subscription expires ia on the ad- 
cbrese label on each paper, the change of which to a subsee- 
yuent date becomes a receipt for remittance No other 
receipt ts sent unless requested, 

Advertising rates, 20 cents per line agate 
measure, Schedule sent on. request. Changes of ad- 
vertisementsa must be in hand on Tuesday afternoon; New 
advertisements Wednesday afternoon; Transient ad- 
vertisementa not later than Thursday noon, The last 
pages yo to press early on Friday, and we shall be obliged 
if subacribers who fail toreceive their papcrs promptly 
wul notify us without delay. 

Orawings and Photographs of all new engi- 
neer*ng works or designa, large or small, of interest from 
thew magnitude, novelty, or originality, as well as newly 
adovied Standard Plans for engineering structures 
ut “etaila, rolling atock, etc., are always desired for early 
publication. Also Brief Technical Notes of the 
cust or manner of executing work, testa of materials, ma- 
cnenes or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name ur card of the writer. 





COMING TECHNICAL MEETINGS. 








Technical Society of the Pacific Coast.—July 4, Secy., 
0, von Geldern, 519 Market St,, San Franciscu, 

Ciotl Engineers’ Society of St. Paul,—July 6, Becy., 
Cc, L, Annan, 

Civil Engineers’ Association of Kansas.—July 8. 
Seoy.,J. \. Herrmg, Wientta, Kan, 

Engineering Association of the South.—July 9. Secy., 
Vup m, Lanureth, VanGerout University, Nasnvilie, ienn, 

Engineers’ Club of Kansas City.—July 13. Rooms, 
Baird Building, Secy., H, 4ioldmark. 

Atlanta Society of Civil Engineers .—July 14. Secy., 
Parker N, Black, 39 Capitol Block, 

Civil Engineers’ Club of Cleveland,-—July 14, BSecy., 
A. H, Porter, 0 Kuclia Ave. 

Engineers’ Club of St. Louis,—July 15, BSecy., Arthur 
Taatcher, Room 8v1, Udd Fellows’ puiiding, 

Engineers’ Club of Cincinnati,—July 16, S8ecy., J. F, 

son, 

Engineers’ Society of Western Pennsyldania,—July 
%i, Seoy., J. H, Hariow, Pittsourg, ta, 

Denver Society of Civil Engineers .—July 23, ‘Canals 
and Irrigation,”’ DSeey., Geo, M, Angell, 

Western Society of Engineers.—Aug.5. BSecy., J. W. 
Weston, 280 La daile 51,, Onicago, 

Engineers’ Club of Minneapolis.—Aug. 6, Rooms, 
Public Library Bldg, decy., F. W. Cappelen, 

Association of Civil Engincers of Dallas .—<Aug. 7. 
Seoy., E. K, Smoot, 803 Commerce St 


Correspondents who consider themselves ill used 
if their communication is not published exactly 
as they wrote it, and firms which aim at free 
advertising in sending items of news interest- 
ing only to themselves and their competitors, may 
finda moral in the following, clipped from the 
last issue of The Engineer : 

ROCK ASPHALTE. 

Sir,—We beg to mention that we are now paving with 
Brunswick rock asphalte the new stables just purchased 
by his Grace the Duke of Wellington in Kelton mews, 
Knightsbridge, and the same will be occupied by his Grace 
as soon as completed. 

BRUNSWICK ROCK ASPHALTE PaviING COMPANY, 

9, Gracechurch-street, E. C., June 1ith. 

{We hope his Grace will pe comfortable.—Ep. E.] 

We venture to guess that ‘‘ his Grace” would 
be more comfortable than was the writer of the 
above letter when he saw it in print. 

—_———e- 





THE diagrams accompanying Prof. 'THURSTON’S 
paper on ‘‘ Steam Engine Efficiencies,” published 
in another column, will repay careful study by 
those interested in thermodynamic problems or 
in the development of motors other than the steam 
engine. An impressive feature is that the ef- 
ficiency of the ideally perfect engine, working 
under the best practicable conditions of high steam 
pressure and high ratios of expansion, is not so 
much above the results obtained in the best 
modern practice in steam engineering as we are 
apt to think. The best pumping engines, marine 
engines, and stationary mill engines are to-day 
giving records which are not very far below the 
limit beyond which no improvement in the ecv- 


: ° . . ‘ 
nomical use of steam to drive a piston in a cylin- 


der is possible. Those who would try to improve 
on the best steam-engine practice of the present 
day must understand that no such opportunity 
exists for increasing the fuel economy of the steam 
engine now as existed forty years, or even twenty 
years ago, although there is certainly plenty of 
room for work in bringing the average steam en- 
gine in daily service up to the standard set by the 
most economical engines now running. 








ea 

IN saying this, however, it should not be under- 
stood as a prophecy that great improvements in 
the economical generation of power from fuel are 
notin store. Indeed, the realization of the fact 
that the development of the steam engine has 
reached a point where further gains in economy 
cannot be great, will stimulate the search for a 
more economical motor. Perhaps the most prom- 
ising direction in which to look for a more efficient 
motor is in the combustion of the fuel directly in 
the engine cylinder, as is now done in the gas en- 
gine. Gas engines of sizes up to 100 HP. 
are already on the market guaranteed to 
give a fuel economy equal to the best triple-expan- 
sion marine steam engines. It is pretty well known 
that the theoretical limit of economy is much 
higher in the gas engine than in the steam engine. 
Another motor whose theoretical chances are 
promising is the hot-air engine. The great ob- 
stacle met in its development has been the large 
weight and bulk required for a small power: but 
ways may yet be devised for reducing this. Some 
electrical inventors are laboring on the problem of 
producing electricity directly by the combustion of 
coal, but, so far as we know, their progress has not 
been encouraging. Still, the possibilities in this 
direction are very tantalizing, and they are likely 
to be pretty thoroughly explored. 

In steam engineering, it is likely that the heat 
losses in the furnace and boiler, which have been 
somewhat neglected while the engine has been in 
process of perfection, will be more carefully looked 
after. Such heat from boiler and engine as must 
inevitably be discharged as heat will be utilized 
in that form whenever possible. Wherever the 
heat of the exhaust steam and the chimney gases 
can be profitably utilized, the steam engine can 

apparently hold its own against any form of 


prime mover: for it is difficult to believe that in 
convenience, reliability and general adaptation to 
all places and uses any new form of motor can 
equal the steam engine. 





THE recent failure of a cast-iron bridge girder 
on the London, Brighton & South Coast Ry. in 
England has been investigated by an inspector of 
the Board of Trade; and his report, which is ab- 
stracted in anvther column, must be interesting 
reading for those British engineers who have « 
sharp eye for faults in American bridge practice, 
although, as nearly ascan be judged, he has not 
half done justice to the case before him. 

American engineers, and Americans who could 
lay no claim to the title of engineer, have built 
some bridges in tle past which deserved criticism, 
and received it, too. But as knowledge has in- 
creased, many errors have been rectified, and great 
improvements have been made, lot all American 
railway bridges are what they should be by any 
means; but on our principal lines at least we be- 
lieve that no bridge is kept in use without some 
sort of knowledge of its strength; and we doubt if 
there is a single bridge on an important American 
railway as treacherous as was this ill-designed 
cast-iron structure on one of the principal railways 
of England, the failure of which is remarkable 
chiefly because it did not oceur many years ago. 

To give a clearer idea of this choice specimen of 
the bridge builder's art, we print on another 
page a sketch, showing the cross-section of one of 
the cast-iron girders, according to the dimensions 
given by the Board of Trade’s inspector. The di- 
mensions of the top flange are not given, but it is 
not important, since failure did not occur there, 
and all the metal put into the top flange above 
what was needed made the beam so much weaker. 

On the inner bottom flanges of these girders at 
intervals of 3 ft. were plxuced cross-beams 5 ins. 
deep and 8 ins, broad, and on these were placed 
the stringers, ties and rails. It is plain from this 
that every train over the road for the past 3.) vears 
has been carried by two girders of 26% ft. span, of 
the form shown in the sketch referred to, Each 
girder, it is seen, stood for itself, and had no aid 

from the girders supporting the parallel tracks on 
either side, Hence the breakage of any girder meant 
a wrecked train. 





Ir need hardly be said that these girders were 
greatly weakened by the unsymmetrical bottom 
flange. When the beam was deflected the much 
greater resistance of that part of the lower flange 
shown to the right of the web of the beam in the 
sketch would not only increase the tensile strain in 
the narrow flange on the other side, but in doing 
so would tend to bend the beam in a horizontal 
plane and increase still further the tensile strain on 
the narrow bit of cast iron. Major HUTCHINSON, 
the Board of Trade inspector, says: ‘“‘The calcu- 
lated breaking load of this girder, according to 
the usual rule, would be about 71 tons.” 

Just what the ‘ usual rule” referred to is, we do 
not know. It is hardly possible that cast-iron 
beams with three-fourths of the lower flange on 
one side are so common in England that they have 
a ‘‘ usual rule” for calculating their strength. We 
strongly suspect, however, that Major HUTCHINSON 
calculated the strength of this girder as if the 
jower flange were symmetrical, and that the ‘‘usual 
rule” referred to is that found on page 518 of 
TRAUTWINE'S pocketbook, which is: 

To find the size of a Hodgkinson castiron beam 
required to break under a given center load, having 
the depth: Multiply the given load, in tons of 2,000 lbs., 
by the clear span in feet. Multiply the constant 2.166 by 
the total depth of the beam in inches. Divide the first 
product by the last and the quotient will be the area in 
square inches necessary for the lower flange of the beam. 

According to this rule, the lower flange of a sym- 
metrical girder, of the given span and depth, to 
support the breaking load given by Major Hutcs- 
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INSON corresponds closely to the lower flange of 
the girder under discussion. Perhaps if the Board 
of Trade would re-examine this matter they would 
tind even more potent reasons to offer to the rail- 
way company for abolishing cast-iron girders than 
those given by their inspector. The report states 
that there are ‘“‘ only five cast-iron girder bridges 
on the main line between London and Brighton.” 
If they are of the same diabolical design as the 
girders of the bridge at Norwood Junction, there 
are just five too many. 


> 


INDEED, whatever their design, the fact that 
they are of cast-iron should be enough to condemn 
them forthwith. The failure of the girder in the 
Norwood Junction bridge started at a flaw which 
is described by Major HUTCHINSON as being about 
10 ins. long and an inch wide, a portion of it in 
the narrow side of the bottom flange. The super- 
intendent of the road stated just after the accident 
that it occurred ‘‘on account of a latent flaw which 
could not have been discovered.” It is to be hoped 
that he will heed the obvious moral and replace 
his cast-iran bridges with some material which 
cannot conceal flaws of this somewhat objection- 
able size. Otherwise the sense of happy security 
with which the British traveler is supposed to roll 
along may again be rudely jarred. 

Of course no one thirks of using cast iron for 
bridge girders nowadays. American engineers, 
when obliged to use cheap materials, have had 
cheap and abundant timber at hand, so that there 
has been no occasion to use cast iron in this coun- 
try in places for which it was wholly unsuited; and 
while wood has its faults. its greater resilience 
under shock and its less liability to hidden defects 
make it a much safer material than cast iron. 


Electric Currents vs. Mice Ventilation. 


The advantages to be gained from the use of the 
electric current in mining operations are many 
and are now fully recognized. By it better light 
can be secured and danger points be watched more 
closely, power can be conveyed economically to 
distant parts of the mine, motors can be used for 
haul’ng out the product or the same power used in 
cutting out the coal, and in many ways the new 
source of light and power can be utilized. The 
one, and probably the only serious drawback is the 
danger of explosions in gassy mines; for it is al- 
leged by Mr. THoMAS SHAW, in his writings on this 
head, that the silent current passing along a wire 
is alone sufficient to fire a gas that has within it 
the proper admixture of explosive elements, Con- 
sequently, the slightest spark at the ‘‘ cut-out” of 
an electric light in a mine subject to these condi- 
tions would be dangerous; ani mines known as 
gassy mines are very generally shunned by all 
electric companies dealing in mining appliances. 

The dangerous gases in mining coal, in both 
anthracite and bituminous regions and in all 
countries, are identical in their character. In all 
cases, when a coal seam is opened either by blast- 
ing or ‘‘a fall of roof,” carbureted hydrogen at 
once exudes in greater or less volume. The miners 
and bosses become accustomed to the presence of 
this gas to such an extent that they grow careless 
and indifferent, and it is a too frequent occurrence 
for a miner to raise his lamp to the roof, and firing 
the gas, watch it burn slowly along the roof until 
it isconsumed. It may or it may not explode, and 
he cannot tell until he tries it, for with the addi- 
tion of from 4 to 12 volumes of atmospheric air, 
depending on the character of the coal giving out 
the gas, it will explode; above or below these pro- 
portions it is only inflammable. But in this opera- 
tion the miner unwittingly produces the other gas 
known as *choke-damp,” which is a carbonic 
oxide incapable of supporting life, and has a spe- 
cific gravity sufficiently great to cause it to fall to 
the floor of the drift or gallery, and there remain 
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in a dense stratum until forced away by the press- 
ure of air or another explosion. 

This carbonic oxide, known to chemists as CO,, 
is incapable of supporting combustion, and if 
the wires carrying electric currents were kept at 
the bottom, in a constant atmosphere of this kind, 
they would cause no trouble. But the lighter and 
more dangerous gas stratifies by natural! levitation, 
and when it meets with the proper conditions is 
ready to explode. This condition 1s, as above stated, 
a proper admixture of atmospheric air, and other 
conditions being equal, it only needs a very small 
spark from the wire to cause most serious damage. 

One remedy for the condition of affairs here re- 
ferred to is little more than hinted at in the letter 
of Mr. QUACKENBOsS, elsewhere published in this 
issue. But this hint means revolution in the 
present practice of mine ventilation, and is likely 
to stir up a considerable controversy among mining 
experts. The interesting point in this letter is the 
suggestion that the forcing of dense, humid air 
into the mines, under the atmospheric conditions 
referred to, may add the very element of hydrogen 
that is needed to bring about a disastrous explo- 
sion. The comparison of mining disasters with 
prevailiug atmospheric conditions, made in the 
letter, is certainly a striking coincidence, if not con- 
vincing proof of the assumption that humidity 
adds to the dangers present. 

In the valuable report of Her Majesty’s Com- 
missioners on Accidents in Mines, presented to 
the English Parliament in 1886, there is much 
material bearing upon the proper ventilation ot 
mines and the dangerous conditions to be guarded 
against. Referring to the effect of variations of 
atmospheric pressure on a fiery mine, the Com 
missioners say that wherever gas has accumulated 
in old workings there can be no question that its 
dilatation consequent upon a reduction of atmo- 
spheric pressure is liable to produce a dangerous 
state of affairs. Where a large range of cavities 
communicates with a narrow 
yards of the latter may be _ fouled by 
even a very small expansion of the gas; 
and the airin sucha passage may be in a very 
dangerous condition before any fall in the baro- 
meter has been detected. In other words, experi- 
ments show that a ‘* goaf “ of only one acre in area, 
and with an average height of 3 ft., will send 
out about 44 cu. ft. of gas fora fall of pressure 
represented by only 0.01 in. of mercury, which 
would not be perceptible on an ordinary baro- 
meter. Owing to these circumstances the Com- 
mission does not place much confidence in the 
establishment of special and additional observa- 
tories for warning miners of approaching atmos- 
pheric changes; and fears that the official dis- 
semination of such warnings would lead to an 
exaggerated estimate of their value, and a false 
sense of security that would cause the miner to 
relax his ordinary vigilance. 

This Commission states that there is a gieat dif- 
ference in this respect between mines that are arti- 
ficially ventilated and those in which natural ven- 
tilation is alone relied upon. Under the latter 
condition it needs no argument to show that the 
air in the mine must be seriously affected by at- 
mospheric changes. and that barometric, thermo- 
metric and bygrometric phenomena must be 
taken into account in estimating the present and 
impending state of the air inthe mine workings. 
But it would also seem to us that much of this latter 
precaution would apply to artificia) ventilation as 
Well, when the air which was being forced into the 
mine in large volume and by powerful machinery 
was of a nature that would add the dangerous 
element of hydrogen to existing conditions that 
perhaps lack only this one element to bring about 
an explosion. If variations of pressure so slight as 
not to be noticed on an ordinary barometer can do 
harm, by allowing an expansion of stored gas un- 
der conditions adding to tne dangerous elements 
in the gas itself, there seems to be only one safe 
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method of proceeding, and that is to remove the 
gas as fast as it accumulates by special pipes and 
This 
is opposed to the usually accepted practice, we 
know, and means a radical change in the present 
ventilating plant; but in the light of modern ap 
phances, and the possibility of introducing electric 


by powerful special exhausting apparatus. 


power under saie conditions, the experiment is 
worth study and trial. 

It is admitted that a large proportion of 
mining accidents is due to the sudden intrusion of 
gas from the strata into the workings, generally 


very 


in moderate quantity, but capable, especially in 
the presence of coal cust, of originating under 
certain circumstances an explosion of the worst 
character. This follow a fall of 
roof, visible movements of the strata, or, as sug- 
gested by the referred to, earth 
shakes or tremors, which only the most delicate 
apparatus would reveal. 


intrusion may 


Commission 


The latter phenomenon 
would account for a number of explosions at short 
intervals of time in distant places, and the Com- 
mission thinks 
at a few scattered stations might 
information. 


that observations of such tremors 
furnish useful 

It is generally assumed that the only method of 
avoiding explosions in dangerous mines is to em- 
ploy lamps and machinery for coal extraction that 
could not ignite gas if it were present. This would 
apparently preclude the use of electricity, but it 
seems to be forgotten that as a conveyor of 
power and as a motor for exhaust fans the elec 
tric current could be 
age for itself. 


made to secure a safe pass- 
Gas may burn when diluted With 
air, but can only explode under certain fixed pro- 
portions of air and gas; and with a fan at the dan 
ger point and pipes leading from this point to the 
outer air, there should be practically an end to the 
gas strata in high points in the workings that 
usually exist there even in the best present prac 
tice, and that threaten danger by awaiting the 
proper additional explosive elements. By the 
forcing system of ventilation used by some miners, 
the foul air can certainly be displaced, but it is not 
removed with any certainty: and if it lurks any- 
where inside the mine the conditions for explosion 
may be at any time reached and its accidental ig- 
nition will usually affect other accumulations of 
gas and result in a formidable explosion. 

The usual ventilating practice in this and other 
countries is confined practically to exhausting or 
deminishing the pressure in the upcast shaft; but 
it does not go t» the extent of extending this ex- 
haust to the points of immediate danger. The 
reason for this is plain, if pipes alone are to be de- 
pended upon; but the possibilities of power trans- 
mission by the electric current and modern elec- 
trical apparatus enable the engineer to place the 
exhausting fan in a position for certain work, and 
at the point otherwise the gas would 
accumulate. A simple pipe leading to that point, 
as part of an intricate system of exhaust pipes 
leading to fan is evidently sure 
means of extraction. Electrical science has 
advanced more rapidly than any one branch 
of scientific knowledge, and the early dy- 
namos and of even 10 years ago, are 
comparatively crude machines alongside of those 
of later introduction. While it is admitted that 
these earlier forms were dangerous under the 
mining conditions referred to, and that even the 
lacest would be dangerous in an improperly venti- 
lated mine, electrical engineers now stand ready 
to utilize this new source of power transmission in 
ventilating as well as in lighting and working mines. 
Aside from economy in labor performed is the 
still greater gain in safety to human life in remov- 
ing at once a source of constant danger. To do 
this on the lines laid down mears money expended 
in honest, persistent experiment and the upsetting 
of suma2 pet theories, perhaps: but the prospective 
gain is sufficient to warrant the outlay of the one 
and the casting aside of the other. 
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English and American Railways. 


The investigation of English railways which has 
formed the basis of the series of articles on the 
construction and equipment of English railways, 
published in the first volume of this year, has made 
apparent an important fact which is, perhaps. 
not generally realized. This fact is that English 
and American railways, commenced and devel- 
oped under such radically different conditions, are 
tending toward a common standard, while fhe 
differences in matters of detail, which have been 
considered as the special features of railways on 
one side or the other of the Atlantic, are becoming 
fewer and fewer as the railway men of one 
country become better acquainted with the work 
of those of the other. 

Beginning with the promotion of railways, let 
us consider the methods of obtaining charters or 
legislative acts. In England an Act of Parlia- 
ment has to be obtained, involving tedious and 
costly proceedings. A large amount of prelimi- 
nary engineering and legal work has to be done, 
numerous rigid regulations have to be complied 
with, and petty details to be attended to, in order 
to insure the application coming before the parlia- 
meotary committees for consideration, while the 
application has then to be fought through against 
the opposition of rival or competing lines, prop- 
erty owners, and others. If successful, a certain 
percentage on the estimate bas to be deposited 
with the government as a bond to insure the 
carrying out of the work. The course of these pro- 
ceedings has been described in a paper by Mr. E. 
E. R. TRATMAN on “ English Railway Legislation,” 
published in ENGINEERING NEWs, Aug. 1, 1885. 
The English system is right in principle. and 
is adapted to that country, where there is al- 
ready a vast network of railways and a 
comparatively narrow field for new railways, 
as it prevents the promotion of wildcat or specula- 
tive schemes. On the other band, the expense 
obliged to be incurred,in the preliminary work is 
too great, considering the absolute uncertainty of 
success, depending as it does upon the adroit pres- 
entation of the case by the lawyers, upon the 
whims of te committees, and other unknown 
quantities. Should a bill be rejected for failure to 
comply with any of the numerous *‘ red tape” re- 
quirements, or be defeated before the committee 
upon its merits, for however slight a reason, all 
this expense is a dead loss, and must be incurred 
again, if the bill is strong enough to be brought up 
at another session, while in any case there is a 
delay of at least a year, since the projects for each 
session must be submitted by a certain date before 
the opening of the session. In this country the 
obtaining of a charter bas been in general, and 
still is toa large extent,a mere formality, and 
there has been practically free and unrestricted 
railway construction. This system has also 
been right under the conditions existing here 
until recently, as it permitted the rapid con- 
struction of railways for the development of 
the country, to the benefit of the community 
at large. As the traffic increased, however, 
especially between the great centers of commerce, 
various railways were projected and built to 
compete for this traffic, and this has led to the 
promotion of many wildcat schemes, the construc- 
tion of parallel lines, and other speculative de- 
vices, with disastrous results in many cases. 
There is now a tendency toward greater restric- 
tion in the granting of charters, requiring projec- 
tors to prove toa Board of Railway Commission- 
ers, or other constituted authorities, the public 
necessity and probable advantages of their line, 
and such a system is already in operation in Mass- 
achusetts. This isa wise movement, and in all 
probability some such system will eventually be 
adopted, and will be under the control of a de- 
partment of the general government, to which the 
State Commissioners would report. In England 


the system, practically as above described. was 
in force at the time when the first railways were 
projected, but in that country there was a settled 
population, and a considerable traffic waiting to 
be provided for. In the United States, railways 
were built to carry people to fourm a center of 
population, or an agricultural district, which 
would eventually furnish a traffic for the railway. 
But these conditions are now practically changed, 
and restrictions are consequently required. 

In regard to the construction works, in England 
the bridges, viaducts, tunnels, stations, city 
terminals, etc., are in general more substantial and 
constructed with greater view to permanence 
than in this country. Heavy iron bridges and 
viaducts over which trains may run at speed, 
masonry biidges and viaducts, elevated or de- 
pressed approaches through cities to avoid inter- 
ference with street traffic, bridges instead of grade 
crossings, closely ferced tracks, large and hand- 
some station buildings of brick and stone, are all 
features of standard English practice. In this 
country there are, even on our main lines, tuo 
many slight bridges, timber trestles, inadequate 
stations, and other defective features. These are 
results of lines beginning in a small way and grow- 
ing up with the traffic to great importance, but 
content to patch their old garments instead of 
buying new ones, which is a natural result of the 
financial conditions and management. In this 
respect, however, the American railways are ap- 
proaching the English standard. Heavier iron 
bridges, with sohd floors to carry an un; 
broken continuity of roadbed, substantial ma- 
sonry bridges. rearrangements of terminals, elimi- 
pation of grade crossings and surface lines, and 
the construction of substantial and commodious 
stations, are among the improvements in daily 
progress, The progress is not as great as it should 
be. however, owing to the slowness of even the 
richest companies to provide funds for this pur- 
pose, so that the American railway engineer labors 
at a disadvantage in not possessing the money and 
authority of the Engl sh engineer. 

Coming now to the question of track, it must 
be admitted that the English railways are, asa 
whole, far superior to those of America in sub- 
stantial construction. The track of the American 
railway has been a by-word for lightness, and not 
without reason, for it has not been improved in 
anything like proportion to the growth of the 
traffic, and many of the accidents recorded from 
day to day are due to the fact that fast and heavy 
traffic is run over light track. The railway com- 
panies are largely to blame for this state of affairs, 
as they have grudged money for such work, which 
would be in the line of economy in maintenance 
and operation, while they have given it freely for 
improved rolling stock and equipment, and have 
thrown it away lavishly for rate wars and other 
matters of so-called ‘*competition.” But here, 
too, improvements are being made to provide 
a suitable track for the traffic. Heavier 
rails, improved fastenings and joints, tie plates 
and other track equipment are being laid: 
but the work is very slow compared with what 
there is to be done. Considering the heavy cars and 
heavy trains upon some of the light tracks of this 
country, which would frighten an English railway 
man, and the light cars and trains upon the 
English tracks, the number of accidents here 
appears smaller than might have been supposed. 
In point of fact, the English type of track is too 
substantial and too costly in proportion to the 
traffic, bu t it has been built without regard to ex- 
pense, and of course insures an economy in main- 
tenance on the trunk lines. On thelines of minor 
importance, however, the track is sometimes out 
of proportion to present or prospective traffic. The 
English track, with its heavy iron chairs and bull- 
head rails, the wooden ‘‘key” fastenings for which 
the weak point of the track as far as security 
and permanence are concerned, is not likely to be 


introduced in this country, for with heavy flange 
rails, good fastenings. etc., a track can be built at 
less cost which will have an ample margin of 
strength and be eccnomical in maintenance. In 
this respect especia'ly the American railway is 
working its own way toward the standard of per- 
fection. The grade of track Jabor is 
higher in England than in this country. 
In the introduction of interlocking switches 
and signals, and of the absolute block system of 
operation, the English railways rank far above 
those of America. In England, practically the 
entire mileage of main lines is thus protected, 
enabling heavy traffic to be handled with safety 
and rapidity, while in this country the block 
system is applied mainly to busy sections of line 
approaching Jarge cities. Where used on the 
open track it is almost invariably operated on the 
permissive block system, thus largely destroying 
its efficiency. The use of interlocking plant. how- 
ever, is becoming more and more general for the 
protection of yards, junctions, grade crossings, 
terminals, etc. The automatic block system is in 
use to some extent in this country, and is Jooked 
upon with very much more favor than in England, 
where also the «pplication of electricity, except as 
an auxiliary to the signal man, is in general dis- 
approved of. 

In regard to locomotives, a lengthy article 
might be devoted to the comparison of American 
and English practice. In this country there are a 
certain number of distinct types, classed accord- 
ing to the number and arrangements of the 
wheels, but with special features of design and de- 
tail introduced by the master mechanics or build- 
ers. This adoption of general typesin no way 
limits improvement or individuality, and in fact 
this is one of the departments of American railway 
practice in which there isa very active and con- 
stant movement toward improvement, to effect 
economy in hauling heavy trains at a low rute of 
expense. In England there is a greater diversity 
of types of engines for the same kind of service, 
and a greater difference between the equipment of 
the several roads. The only standard English type 
may be said to be the freight engine, with six 
wheels, all coupled. Tank engines, usually 
with side tanks, are very generally used for local 
and suburban traffic. and for runs of up to 20 
or 25 miles on main lines. In this country such en- 
gines have generally a tank at the back of the 
frame, and are used almost exclusively for loval 
and suburban traffic. Engines with more than 
four driving wheels are not used in England for 
main line passenger service, while in this country 
engines with six driving wheels and a two-wheel 
or four-wheel leading truck are being extensively 
used to meet the increasing weight of express 
trains. On the other, hand, for the fastest express 
service many English roads use engines with only 
a single pair of large driving wheels, and it is 
possible that such engines may be introduced here. 
It has already been proposed, and we believe 
the matter is under consideration, to try 
such engines for making fast long-distance 
runs with cars of much lighter weight than the 
ponderous palace cars now run in express service. 
The American ‘ eight-wheel ” type of engine (with 
four coupled driving wheels and a four-wheel lead- 
ing truck) is now very extensively used in England, 
and its use is becoming more and more general. 
The differences in details of construction cannot be 
dealt with here. Inthis country bar frames, trucks, 
outside cylinders, steel fireboxes, equalizing levers 
and the ordinary valve gear are universal. In 
England plate frames and copper fireboxes are 
universally used, while there is considerable differ- 
ence of opinion among the locomotive superintend- 
ents of the various roads as to the merits of inside 
and outside cylinders, ‘‘ bogie” trucks (two-wheel 
trucks are not used) and rigid axles, and of equaliz- 
ing levers, while radial valve gears are in 
quite extensive use. Compound Yocomotives are 
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being experimented with in both countries. In 
regard to the work dune, it may be said that both 
passenge™ and freight trains average very much 
heavier here than in England. 

In passenger rolling stock equipment American 
railways are unquestionably very far ahead of 
English railways. Innocountry in the world are so 
much money and skill employed in the construc- 
tion, equipment and decoration of cars as im this 
country, and no country has cars approaching 
ours in comfort, convenience, Juxury and artistic 
finish. The special cars used by the queen and 
royal family of England are in scarcely any 
respect equal to the best palace cars on our fast 
express trains, and are far surpassed by the cars 
owned by the presidents of the large railway cor- 
porations, some of which latter cars are undoubt- 
edly the finest railway cars in existence. Itis prob- 
able that the present compartment system of Eng- 
lish cars will eventually be very much modified and 
a more comfortable and convenient arrangement 
adopted. It is not probable, however, that devel- 
opment in this direction will lead to the adoption 
of cars entirely open, like the American standard 
passenger cars, a plan which has many objections. 
This remark applies rather to the ordinary cars 
than to parlor and other *‘special” classes of cars 
in which special conditions occur owing to the 
charging of extra fare. It is only within compara- 
tively recent years that drawing-room, saloon, 
sleeping and other such cars have been run in 
England. Dining cars have also been intro- 
duced, but the lack of communication with the 
rest of the train is a drawback to their use. 
Many of the modern cars are carried on four- 
or six-wheel trucks, instead of upon the 
older system of rigid axles. Some of them are 
titted with lavatory accommodation, but the 
arrangements are crude and defective, and they are 
not properly looked after. The cars having such 
accommodations are comparatively few, but the 
claim that they are not needed is not valid, as there 
is a considerable trattic in trains making but few 
stops. The heating and lighting are also very in- 
efficient, and continuous automatic brakes are of 
comparatively recent date. English railway com- 
panies have had a passenger traffic ready to hand, 
and have not cared to devote much thought or 
money toward providing for the comfort of that 
traffic, while they have expended both upon the rail- 
way itself. The rolling stock is now in a transition 
state, and the various newly introduced improve- 
ments, imperfect as they are in many ways, point 
to an advancement toward the standard which has 
existed here for many years, and which has made 
the American so impatient at and contemptuous of 
railway traveling in England. The American car 
has certainly attained to a high standard, higher 
than that of the track which carries it, but there 
are many improvements yet to be made, both in 
the ordinary and special cars. One objection to 
the former has already been referred to, and in 
the latter there is too great a tendency toward 
barbaric splendor, as unnecessary and expensive 
as it is inartistic. In lighting and heating, the 
special cars and a considerable proportion of the 
ordinary cars are very well equipped ; but the 
efficiency can be still further improved, and the 
systems must be more generally adopted, while 
the problem of ventilation, particularly of sleeping 
cars, yet remains to be solved. The proportion of 
dead load to paying load is far too great in many 
of our special cars. In freight rolling stock also 
America is ahead of England; but already the 
American car, with its advantages of light weight, 
great carrying capacity and flexible wheel base 
is being introduced there, and there can be no 
doubt of its advantages for bulk freight, such as 
ore, coal, salt, manufactured articles in large 
shipments, etc. It may be said, however, that 
the advocates of the present English system of 
small cars have some good arguments in favor of 
that system for smal) shipments and short hauls. 
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in which there is considerable traftic. The man- 
agement of this traffic could apparently be made 
more efficient, and the small cars themselves are 
capable of great improvement. 

Now let us briefly compare tke train appliances. 
In England there are no automatic couplers, and 


' while some of the freight cars can be coupled and 


uncoupled by a man standing outside of the track, 
in general the man has to get between the cars and 
hook up the coupling chain, the same as with pas- 
senger cars. The space Het ween the cars, owing to 
the spring buffers or fixed bumpers at each corner, 
affords some safety to the men engaged in the 
work, but large numbers are killed and mjured 
every year by being caught between the buffers o1 
run over while dodging under them. Passenger 
cars, and sometimes freight cars, have the coup- 
lings'drawn tight by a screw, but most of the 
freight trains have slack chain couplings. The 
use of continuous and automatic brakes on passen- 
ger trains is now compulsory, but there is a lack 
of uniformity, various systems being used, of 
greater or less efficiency. The Westinghouse air 
brake is used on some roads, notably in Scotland, 
but the vacuum brake is more common. No con- 
tinuous brakes are used on ordinary freight trains, 
and the hand brakes which are fitted to many of 
the freight cars can only be applied by a man 
standing on the ground, so that they are only of 
use in switching. The trains are therefore con- 
trolled by the brakes on the engine and caboose. 
These trains are run at very high speeds, 
this being made possible by the universal use of 
the absolute block system, and of special tracks 
for freight traffic. In America the Westing- 
house automatic brake and the automatic coupler 
are almost universally used on passenger trains, 
and their use on freight trains is steadily increas- 
ing: but the old-fashioned link-and-pin coupling, 
and the hand brakes, worked by a hand wheel at 
the top of each car, will be responsible for thou- 
sands more of deaths and injuries among 
the crews of freight trains before these safety 
appliances are in general use. As for the cars 
themselves, the latest innovation is the use of 
steel throughout, and various improvements in 
construction are being introduced from time to 
time. 

In the matter of average speed it must 
admitted that the ordinary express trains on 
English railways make better time than the 
same kind of trains in this country, and 
in this, as well as in keeping schedule time. 
great improvements can be made here. This, 
however, is a matter which will steadily improve 
as a sequence of other improvements. The heavy 
tratfic between the principal eastern points 
and Chicago in connection with the Columbian Ex- 
position of 1893, and the competition for this traffic 
between the several roads running through or con- 
necting trains. will probably lead to a very consid- 
erable increase in speed and shortening of the time 
between these places, to provide for which the 
track will also require improvement in many cases. 
The question of rates is too wide to be considered 
here, but it may be well to point out the great 
disadvantages of the costly method now in opera- 
tion in this country, which, with its rate wars and 
other evils of unlimited competition, absorbs a 


be 


- large amount of money which might otherwise he 


applied to general improvements. The Interstate 
Commerce Law, as administered by the Interstate 
Commerce Commission, seems to be the entering 
end of a wedge to split up this present costly, un- 
systematic and almost unrestricted method of 
establishing rates, and will very likely lead eventu- 
ally to the development of a regular system of rates 
and fares under thecontrol of a government board. 
Such control will be a good thing for the railways 
and their stockholders. In England the railway 
acts establish the maximum rates and fares, and a 
general revision of freight rates is now being car- 
ried out by the Board of Trade, a work which of 
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course leads to much friction between the authori- 
ties, the railways and the traders. 

Special attention is called to the fact that the 
English government, through the Board of Trade 
(or the Railway Department of that board), exer- 
cises control the chartering, construction, 
equipment, operation and charges of the railways, 
and that the railways have to conform to the regu- 
lations established 



































































over 


by that board, while newly 
built railways cannot be operated until they have 
been inspected and approved by the engineers of 
the board, Government ownership of railways is 
rarely in the interests of commerce or the public 
convenience, but the English government has no 
sort of interest in or ownership of the railways. 
the control it exercises being in the interests of the 
general community. In this country there is 
already a movement in favor of a somewhat sim- 
ilar system. This movement began with the regu- 
lation of rates, and is already extending toward 
safety appliatuces, as evidenced by recommendations 
and individual state laws in regard to car couplers, 
freight-train brakes. steam heating, etc. It is to 
be hoped it will lead to the establishment of a per- 
manent non-political board of railway control as 
a department of the general government, with 
practically the same scope as the English Board of 
Trade, but improved Its 
work should include the suspervision of the grant- 
ing of charters, but without the cumbrous and 
costly system in force in England; the organiza- 
tion of rules and regulations in connection with 
construction, eqguipment and operation; the regula- 
tion of rates and fares; the inspection of railways, 
periodically or upon complaint; the investigation 

reporting upon and keeping records of railway 
accidents, while it should have power to order im- 
provements or alterations after such investigations 
(a power not possessed by the English Board of 
Trade), and the keeping of statistics. The depart- 
ment would be a higher authority, above the state 
boards of commissioners. 

Taking into consideration the circumstances 
under which American railways have been built 
and developed, the intricacies of their financial cor - 
ditions, the extent of country served and the 
amount of traffic, as well as the number of acc:- 
dents, the American railway system compares well 
with that of England. The latter have cost very 
inuch more movey,but without proportionate results 
in point of traffic facilities or convenience. Grant- 
ing the very evident defects in management and 
financial affairs, and that there is too great a ten- 
dency to get traffic at any cost, without due regard 
to general improvement, it may be fairly said that 
the American railway has been built to meet exist- 
ing requirements, and has been developed and im- 
proved as its traffic has grown and its property in- 
creased. This, properly carried out is the right 
principle for economical (not cheap) construction 
and operation of railways, in the interests of the 
companies, the traders and the community at large. 
-English railways are open to many improvements, 4 
out they are being made rather slowly, and as 
necessity compels. American railways are open 
to still greater improvements, but they are being 
made rapidly, continuously and with spirit. 

Finally, it may be said, as the results of investi- 
gation of both systems, that both America and 
‘England have features in their railways and 
railway practice in which each is su- 
perior to the other, and that, while neither has 
attained to anything like general perfection, they 
are both developing and improving in many ways. 
The ultimate result will evidently combine the 
best features of both systems, since each country is 
gradually adopting many of these features of the 
other as they come to be more generally known 
and understood, for it must be said that at present 
the railway men of both countries are not, as a 
body, well informed as to the progress of railway 
improvement and development in the country 
across the water. 


on somewhat lines. 
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CORRESPONDENCE, 


Accident at a Railway Crossing. 
TEMPLETON, Wis., June 21, 1891. 
To THE EDITOR OF ENGINEERING NEWS : 

Sir: An accident happened yesterday morning at the 
Duplainville railway crossing which calls in question the 
value of the interlocking system as constructed at that 
point. It would appear that the operatorin the tower 
had fallen asleep. In the mean time a freight train upon 
the Chicago, Milwaukee & St. Paul R. K. approached the 
crossing from the west; the engineer saw the signals were 
at safety and proceeded on his way. At the same time a 
train approached the crossing on the Wisconsin Certral 
Rk. R. from the south; the whistle of this train woke the 
operator and he threw the switch to safety for the Wis- 
consin Central train; the Chicago, Milwaukee & St. Paul 
train was then but a few feet from the crossing. and of 
course was derailed, the locomotive running on the road 


bed until it ran over the crossing, when it rolled into the 
ditch, bottom side up. This shows that the derailing 
switches are much too near the crossing, and had the Wis- 
consin Central train been on the crossing at the time it 


would also have been wrecked by the locomotive of the 
St. Paul train. 

This is the second accident at that point caused by the 
error of the signalman in about a year; the first ac -ident 
was toa passenger train, but fortunately the train was 
moving very slow and no damage was done. In this case 
about 20 cars were badly wrecked and the engineer and 
fireman injured w.P. 


Notes oa English Railways; The Sout eastern 


Railway. 
Southeastern Railway, 
Lonpon, June 19, Tad. 
To tHe Eprror or ENGINEERING News: 
Sin: | taink the opening observations ia the article on 
the Southeastern Ry. are objectionable. With regard to 


the rolling stock of the company we have for some 
ye rs past spent very large sums, not only in the pur- 
chase of new and improved stock, but also in the improve- 
ment of the general rolling plant, and I am quite sure we 
compare most favoraoly with other lines in this respect. 


As to the charge of unpunctuality I may inform you that 
recent returns sent to the Board of Trade show that the 
times of our trains are quite equal to those of the com- 


panies throughout England generally, and in some re- 
spects we show a better result than our neighb irs on the 


soin side of the Chame:, notwithstanding the excep- 
tional difficulties that we have to contend with in working 
the traffic between London Bridge, Cannon Street and 


Charing Cross, It is between these points that the delays 
chiefly arise. The cause is the exceptionaily crowded 


state of the lines, and the company has been and is (as 
perhaps you are aware) spending very large sums of 
money in widenin, the Cannon Street and Charing Cro3s 
bridges and also widening the lines in the neighborhood 
of London Beidge with the view toa prevent complaints 
arising. With respect to the conduct of the staff of the 
line I am very much surprised that you shoula make 
such remarks. Our staff has got a high reputation for 
court»sy and attention to passengers. I may say that I 
do not receive a dozen complaints a year, against the 


staft, of incivility and inattention to the public. 
MYLES FENTON, 
General Manager. 

[Sir MyLes FENTON is well known as an able rail- 
way manager, and in justice to him and his road we 
will answer in detail bis objections to the article in 
question (ENGINEERING NEws, May 23, 1891) There 
isa prejudice in the public mind against this road, 
which may be due largely to former conditions, and 
certainly very great improvements have been made 
within the last few years. As tothe rolling stock, 
particulars were givenof the newer styles of cars, 
some of which are undoubtedly equal to those of 
other roads, as may be seen by some of the articles on 
other English railways, but the old cars of some of the 
London local trains on this line are very poor equip- 
ment for an important railway, and are probably 
unique, although the London, Chatham & Dover Ry. 
has also a number of small, bare and uncomfortable 
cars on its local trains. The Government return re. 
ferred to in the above letter gives the percentages of 
trains arriving at London on time or late during 
May, 1800, from which we have condensed the fel- 
lowing table, and, if the percentages for that month 
are a fair average, the performance is better than 
the road is generzlly credited with. It has been re 
marked in some of the preceding articles that the 
punctuality of English trains was not found to be so 
regular as had been expected. 


Ontime 3tol0 10to20 Over 20 Total 
and3 mins. mins. mins. No. of 


mins. late. late. late. late. trains. 
London Bridge.. 88.06 9.96 1.460 -520 6,458 
Cannon Street. 738.30 20.49 835 -375 1,318 


Charing Cross. 74.38 20.20 8490 2.020 S42 
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As to the behavior of the employees, that isa mat- 
ter of personal experience and opinion. It was 
mainly an indifference or passive incivility, rather 
than the active incivility daily experienced on some 
of the New York elevated railways. The fact that 
so few complaints are received cannot be considered 
as a proof on this point, as railway travelers are 
much more likely to suffer in silence or content 
themselves with a growl at the railway than to 
make formal complain's, and probably very few 
complaints of the conduct of the elevated railway 
employees above mentioued are made to the general 
manager. The difficulty of operating the heavy 
traffic at the London terminals of the Southeastern 
Ry. can hardly be realized without a personal 
knowledge of the Iccation, but the sketch mrp 





Sketch Map of the London Terminals of the South- 
eastern Ry., tngland. 
helow, together with the preceding table and 
article in our issue of May 23, will give a generai 
idea of the conditions. The Waterloo terminus of 
the London & Southwestern Ry. has a spur track to 
the Southeastern Ry.. but there are no regular 
through trains. The London, Brighton & South. 
Coast Ry. has a terminal station at London Bridge, 
The following note is an abstract from an article in 
an English paper in November, 1888: 


There is no piece of traffic which requires so much care / 


and is attended with so many difficulties as the working 

of that part of the Southeastern system which lies 

between London Bridge and Cannon Street and Charing 
Cross. Trains from London Bridge to Charing Cross can- 
not get in without crossing the path of outgoing trains 
from Cannon Street, so that there is a constant crossing 

and recrossing Every down train from Charing Cross 
crosses two up lines to get onto the down line. ‘The space 
in the stations is so limited that empty as well as loaded 
trains must be immediately dispatched, and in conse- 
quence of the shortnees of the line at the south side of Can- 
non Street Bridge, an empty train from Charing Cross, 
which is being sent down to Rotherhithe Road, where 
they are stocked, may completely block Cannon Street 
station. It often happens that there are trains standing 
at every signal for some distance down the road, a delay 
with one necessarily aff cting all the others, both up and 
down. Under these difficult conditions no fewer then 850 
loaded trains are daily taken into and sent out of Cannon 
Street and Cvaring Cross stations. The company has ac- 
quired land for the purpose of widening the viaduct be- 
tween London Bridge and Charing Cross, which at present 
carries three lines, and of extending end wiaening the 
sta'ions at London Bridge and Charing Cross. The dou- 
bling of the bridge at Cannon Street will give 10 instead 
of 5 lines into that station, and the Charing Cross Bridge 
now furnishes 6 instead of 3 lines. 


Since 1888 many of these improvements and exten- 
sions have been completed; but the traffic has con- 
tinued to increase and is still very difficult to handle 
promptly and satisfactorily.—Ep. ENG. NEws. } 





An Advance in Mine Ventilation Necessary. 


In a late issue of the Coal Trade Journal, Mr. P. 
P. QUACK ENBOsS, a chemist of long experience, 
suggests a problem to mining engineers and to 
those interested in mine ventilation that is novel, 
to us at least, and has a most important bearing 
upon the safe and more efficient working of mines. 
We publish the letter in full, and elsewhere make 
some comment upon it: 

In view of the rapid development of the science of elec- 
tricity as applied to the art of mining as it is carried on 
at present, it becomes necessary to provide fcr a larger 
factor of safety in the methods of the future than we 
seem to possess now, and as the obsolete methods and 
ideas of the past are brushed aside, care must be taken 
that the lessons gained by experience shall have due 
weight with the engineers intrusted with making neces- 
sary changes, Yet, also, that ‘* conservative ideas” shall 
not be allowed to become a stumbling block. 

My attention was attracted some time since by a state- 
ment of a prominent engineer in charge of one of our fore- 
most electrical companies ** that he had serious doubts of 
the advantage to be gained by engaging in the mine busi- 
ness, as the danger of explosion from an electric wire ina 
gassy mine was an ompipresent feature that could not be 
controlled with our present facilities.’ I repeated this 
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remark to another equally prominent engineer, who cor- 
roborated the remark and stated that he “was at that 
time giving the matter his personal attention, as it was 
the keynote to success to be able to remove the danzer.”’ 
My attention being thus directed into this channel, my 
knowlege as chemist of the constituency of gases natur 
ally came to my aid and enabled me to understand certain 
unexplained actions on their part which seem to require 
elucidation. Without taking up unnecessary space in de- 
scribing mining methods of to-day, I wish to premise that 
with all the precautions that engineering science has 
thrown around the use of the equipment of a mine of to- 
day, it is only by a constant vigilance on the part of those 
engaged in such pursuits that destruction is avoided, as 
the danger seems to be an ever-present and ever-increas 
ing one. Yet owing to the unfortunate policy of supplant- 
ing intelligent labor with the cheaper immigrant from 
abroad, all precautions seem to be wasted and only to 
givea color of right to the declamatory efforts of the 
demagogues of those regions. It thus becomes necessary 
that some concentrated action must be taken in the near 
future, by the owners and »perators. to preserve their 
property, if they find it endangered by the c2relessness or 
recklessness of the miners, whu became indifferett to dan- 
ger through constant acquaintance with it. 

The first and most important subject is fire-damp 
(CH,), owing to instant effects, and the second is choke- 
damp (CO,), which, though slower, is equally deleterious, 
and these are not confined to one spot, but by falls of 
roof in gangway or drift, or by miners’ blastsin the rooms, 
are liable to appear at any time and in all parts of the 
mines; and not only the immense first cost of a plant, but 
the continuing and increasing cost of maintenance, are all 
at the mercy of any one poor fool who willfully takes his 
life in his hand and a naked lamp in his cap. Air splits 
and brattices and all the known methods of controlling 
these gases fail at the one crucial moment, though, per- 
haps. a more frequent attention to their duties by the 
highly salaried officers might be of advantage. If, how- 
ever, a more determined effort shall be made by those in 
authority to comprebend the nature of these gases and to 
control their effects, we may improve the condition of our 
property, add to the safety of our employees, and largely 
increase our profits, and for these reasons | present a few 
facts for the consideration 6f our engineers that may be 
of some assistance. 


My first thought was that forcing hundreds of thou- 
sands of cubic feet of air into an air shaft to eliminate a 
few bundreds of feet of gas was a waste of power. Then, 
again, it was being constantly polluted by mepbitic gases 
during its journey through a mine from the natural exu- 
dation of “blowers” ard ‘* blasting.”” Then carburrted 
hydrogen as it makes its first appearance in a mine isa 
dry gas and is expansive and inflammable, but if it finds 
an excess of hydrogen present it becomes a saturated 
gas and explosive. Thus density and humidity add hy- 
drogen ina finely subdivided state, and it only needsa 
little agitation of the air and gas to prepare a big or little 
pyrotechnic displ y. The experiments shown by Thos. 
Suaw, M, E.. with his celebrated Inspector s Mine Gas 
Testing Machine have been of the greatest use to the 
miners and operators of to-day in demonstrating subdi- 
visions cf gases, and in the hands of state inspectors will 
prove invaluable in the future. But of what use is it to 
know of dangersif they are not avoided in consequence 
of that knowledge? Therefore. if knowing the nature of 
CH, we see another element of danger about to be 
added vo it, we need not wait for the damage to occur. 
The ordinary condition of a mine did not seem to present 
to my mind the excess of hydrogen spoken of above, so 
I sought for it in the air forced into the mine by the fan 
at the mouth; then I saw at once that barometric change 
would produce the result if other conditions were right, 
and so taking a list of mine explosions to Sergeant DUNN, 
the signal service officer, at New York, and explaining 
my theory, we took the record of temperature issued by 
the War Department, and selecting four cases, as follows, 
were surprised at the record. 

Jan. 23, 1889, at Wilkes-Barre, explosion of mine gas. At 
that time the report sbowsa high pressure just passing 
off and a low pressure just approaching from the W.S. 
W.; barometer 30.19. April 15, 18389, at Wilkes-Barre 
explosion and precisely the same conditions. Jan. 18, 
1890, at Avondale, exactly the same conditions and result. 
June, 1890, the Hill Farm explosion at Dunbar, exactly 
the same conditions and result. We then started again 
with a list commencing with an explosion at Rich Hill, 
Mo., March 23, 1888, and again the high pressure was re- 
ceding and low pressure approaching; barometer 30.10 to 
30.20. In all the cases from then down to Jan. 1, 1891, the 
conditions are identical,and in each and every case the 
hamidity was increasing so as to be marked plus. There 
we have the necessary conditions to create an explosion 
added to by a fan-blower forcing a dense humid air down 
a mine like 4 gunner ramming home a charge iv a gun. 
There is the death knell to the present system of ventila- 
tion, and the engineers will be forced to reverse their fans, 
and exbaust from their mines instead of forcing air in. 
Another point I wish to suggest is that as gas is lighter 
than ordinary air, it rises to the roof and pipes of proper 
size and material would draw out the gas first, If proper 
openiags and short pieces were put at suivsble distances 
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with the necessary slides for closing those not in active 
use, the mine boss could start into a mine, and by opening 
apd closing these vents would be able to eliminate alt the 
gaves collected in the galleries, air shafts or drifts before 
the men came in, and if falls of roof occurred during the 
night, damaging the pipe, it would not be very expensive 


to replace iton my plan. If this shall be carried out I am 
led to believe that we can introduce the electric current 
into our mines with almost perfect safety. 


Hoisting Engines and Dipper Dredge for 
Montreal Harbor Wo'ks. 





A powerful dredge has recently been built for the 
harbor of Moutreal, to work in very hard material, 
and capable of use in 40 ft. of water Through the cour- 


- 





Bucyrus Steam Shovel & Dredge Co., Builders. 


tesy of the Bucyrus Steam 
Shovel and Dredge Co., 
Bucyrus, O.,who furnished 
the main portion of the 
machinery, we illustrate 
the main hoisting engines 
of this dredge, which pos- 
sess some novel features. 
The machinery was built 
to the general specifica- 
tions of Mr. John Ken- 
nedy, the Chief Engineer 
of Montiea!l Harbor, and 
designed in detail by Mr. 
A. W. Robinson, the Me- 
chanical Engineer of tne 
Bucyrus Steam Shovel an 
Dredge Co. 

The engines are designed 
to exert a direct puil of 
120,000 Ibs. upon a steel 
wire rope 2!¢ ins. diameter 
The drum is of differential 
diameter, so that’ the 
strongest pull at low speed 
is exerted while the 
bucket is digging, and the 
speed of the hoisting in- 
creased at once for lifting. 
The cylinders are 16 ins. 
diameter by 18 ins. stroke, fitted with link metion and 
Allen-Richardson balanced valves. Tbe main drum 
is loose upon the shaft. and is driven by double 
friction clutches. The conditions to be fultilled by 
these frictions were somewhat difficult, as shown by 
the following extract from Mr. Kennedy's specifica- 
tions: 

“The drum to be driven by a friction clutch at 
each end, which must be of some kind that has been 
proved to be thoroughiy satisfactory for working 
dredges. They must be capable of being gripped fast 
under the full power of the engines, or of being 
siipped smoothly at any desired rate ; or, in other 
words, they must be such that, with the engines 
running ahead, the bucket can be lowered, held, 
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raised and otherwise satisfactorily worked wholly 
by means of the frictions; and while being so worked, 
the surfaces are not to grind or heat injuriously. 
The power for compressing the frictions is to be fur- 
nished by asteam cylinder. 
to be worked by small !evers placed on the engineer's 
platform, and the whole to be so arranged that the 
degree of compression shall be as completely under 
the control of the engineer as with ordinary hand 
compressors. 


The cylinder valve is 


Everything about the frictions liable 
to wear is to be made adjustable for such wear, and 
to be easily renewable separately.” 

These requirements called for some special and 
delicate treatment, it being necessary that the ad- 


justment be very sensitive and yet capable of deal 
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tND VIEW OF HOISTING ENGINES. 


ine with heavy strains. The interval between fast 
and loose must also be nicely graduated, so that the 
gripping and releasing will not take place suddenly. 
Outside band frictions were adopted, the bands 
being lined with hard maple blocks. The bands are 
set up by a peculiar toggle movement, so arranged 
that as the resistance increases by tightening the 
band, the power remains practically uniform. The 
toggles are worked radially from the shaft, and an 
ingenious device dispenses with the usual end mo- 
tion required, or sliding collars, thus enabling the 
main bearings to be brought close up against the 
wheels, and reducing the span between the bear- 
ings, and consequently the bending moment upon 
the shaft. 
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The shaft is of hammered steel, 124 ins. diam., and 
with drum and gears upon it weighs 31,000 lbs. The 
steam cylinder foc operating the frictions is shown 
attached directly in line with the shaft. It is fitted 
with acompensated valve, whereby the motion of its 
piston (and consequently the degree of application 
of the friction) is limited and made to coincide with 
the lever for operating it. The handle on the engi 
neer’s platform for controlling the frictions is a light, 
polished affair about 16 ins. long and moved almost 
without effort, and the whole of the immense engine 
is made to the of the 
operator, 

Besides the engines illustrated there are two pairs 
of auxiliary engines and powerful machinery 


instantly responsive will 


for 





John Kennedy and A. W, Robir Engineers 


working the enormous spud anchors with which the 
dredge is fitted, and which were likewise furnished 
by the Bucyrus Steam Shovel and Dredge Co. 


St2am-Engine Efficiencies: The Ideal Engine 
Compared with the Real Engine.* 


The writer has been much interested of late in making 
a number of comparisons of the efficiencies computed for 
the ideal thermodynamic case of the steam engine, as by 
the exact methods of RANKINE or ot CLAUSIUS, with those 
when the which distinguish the 
actual from the hypothetical engine are introduced. The 
ideal engine, us the termis here employed, is that which 
i~ treated of in all purely thermodynamic studies of the 
engine as free from those wastes of heat and of power 
which distinguish the operation of the real engine, as a 
consequence of the existence of friction and the action of 
conduction ani radiation in the dispersing, in useless 
ways, of heat which should be applied with best effect in 
thermodynamic transformations. 


obtained conditions 


The ideal engine is one 
which is assumed to have a non-conducting cylinder and 
frictionless rubbing parts. Its wastes are simply those 
which are unavoidable and characteris:ic in all thermo 

dynamic operations. The real engi.e, on the other hand, 
is not only subject to those wastes by unavoidable re 

jection of heat at the inferior limit of adiabatic expansion, 
but loses heat by conduction and radiation to surrounding 
obj-cts in considerable amount, and by internal transfers 
without transformat:on in very large amount, often: and 
also wastes a serious percentage of the power actually 
obtained by transformation out of heat energy in the 
work of overcoming the friction of its rubbing parts, and 
of forcibly rejecting the working fluid against an arti 
ficially produced back pressure 

In the time of RANKINE and CLavsivus only the ther 
modynamic or ideal case was considered in the theory of 
the eugine, the introduction of these mechanical and 
physical changes and wastes of energy only having been 
introduced to form a complete theory of the actual case 
since their time. The theory of the real engine is thus a 
mixed theory, involving thermodynamics, physics of beat 
and the dynamics of triction. 

The following interesting computations, made for the 
writer by Mr. KUEHMST*D, illustrate the sometimes great 
differences between the purely thermodynamic efficiency 
of the er gine and the actual efficiencies as modified by 


* A paper by Prof. R. H. THuxsron, read ‘at the Provi- 
dence meeting of the American Society of Mechanical 
eers. 
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hese later extensions of the theory to adapt it to actual 
practice. The actual figcres presented are not so much 
of importance, since they may or may not accord with 
any given casce in practice, as the conditions here 
assumed may approximate more or less closely to those 
observed in the actual case. The main interest attaches 
to their illustration of the general effect of such modifica- 
tion in the development of the modern theory of the en- 
gine, and the exhibition of the method of variation of the 
efficiency and economy of the engine, with changing con- 
ditions as to extent of expansion of the steam and the 
power of engine. 

The cases to be investigated in this provisional and 
approximate manner are those which may possibly repre- 
sent a later practice than is yet reached, the steam press- 
ure being what 1s now regarded as above the usually prac 
ticable limit for our time. They include the study of the 
non-condensing engine worked at a pressure of 250 Ibs. 
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conditions. The back pressuré is assumed to be 5 Ib:. 
above a vacuum. 

In making these comparisons, the methods and formu- 
las of RANKINE are adopted as most convenient and sim- 
ple, and as giving approximations which, so far as inac- 
curate, are probably on the right side. The cases thus 
computed would in no way differ from those illustrated in 
the examples given in the works of that author, except as 
differences of data give difference of numerical resuits.* 
An interesting collection of data and results may be 
found in RANKINE’s works, in ail cases illustrating the 
ideal case. In the cases here assumed, the jacketed en- 
xine is studied, and the conditions of action of the jacket 
are taken as assumed by RANKINE, i. ¢., that the jacket is 
so effective as to keep the initially dry steam in the dry 
and saturated state quite up to the end of the expansion 
period. It is further assumed that the wastes of heat by 
conduction and radiation, internally and externally, 


COMPOUND STEAM-ENGINE, JACKETED. 
Non-CONDENSING, 


IDEAL CASE, 
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expansion.+ This constant is here taken as 0.15 for a sim- 
ple jackéted engine :nd as 0.075 for the jacketed com- 
pound engine, which figures are sufficiently accurate for 
the purpose here in view. It is only necessary to assume 
that the engines here to be considered are of substan- 
tially the size and construction of those the trials of 
which give similar figures for wastes. The Sandy Hook 
engine may stand for the simple engine, for example. 
The real case is taken to be that of a compound jacketed 
engine; for the ideal case there is of course no distinction 
between the simple and compound. 

Taking up the first step in the series of problems we 
determine the thermodynamic efficiency of the steam, dry 
and saturated, under the prescribed conditions of the 
ideal case. In assuming a relation between the weights 
of steam and of fuel demanded, it is considered that the 
efficiency of the boiler should be such as to give an evap- 
oration of at least 9lbs. from 104° Fahr. and of 10 Ibs. 
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REAL CASE, 
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p, 36,000 Ibs, per eq. ft 


250 Ibs. per sq. in. [absolute initial pressure of steam. ] 


* For the benefit of readers whose memory of RANKINE's formulas may be a little rusty, we give the values of the principa] quantities found in the table as follows: 










’ olume of Vib. of steam when admitted. Y i = eae ol eeouenle tie steam, 
vy after expansion. H., = total heat of evaporation, 
fp, = absolute pressure of steam after e< pansion, H, = heat received per pound of steam, 
Ds “during compression (mean), h, = heat saved in consequence of feed being above temperature of melting ice. 
U’, = energy of 1 Ib, of steam at initial pressure. ee w hole expeuditure of heat in foot- “pounds per pound of steam. 
Sie i ey from 203° Fahr. per lb. of coal, which is cued to 
“| e 4 : ft tebe | | | TI = about 10.5 Ibs. from and at 212° Fabr. under atmospheric 
|] 7 ae 2 e ts SomPoune vackeseo a pressure. It is assumed that the jacket water drains 
ov L | [ . Aca |  F a F completely and automatically back to the boiler, as 
a | ; vt Ree eo Ee always should be the case; the neglect of this precaution 
— 7 eae ; often making a sensible reduction of the efficiency of the 
H 7 A 4 Totes ae F oa system. The results of these computations are given in 
lh testinal | —- | | , tabular form in the annexed general table of figures, data 
ea re | | . —}- ~4+—+ and results being presented so fully that comment is 
. id [ ee ae Led adnate emt ha dly necessary. It will be seen that the efficiencies 
| i | | | ae : Be range from 16.7% to 18.2% in the case of the non-condens- 
| {| nee 7 || ing and from 16.9% to 22% for the condensing engine, the 
7 t I d li maximum being found at a ratio of expansion in the first 
ro | 1S. | | case of about 10 and in the second of about 30. Beyond 
rT . I} | these ratios the terminal pressure falls below the back 
-+ rs =~ pressure, and a waste follows instead of gain by further 
+—) lt 1 i expansion. 
on - These results are still better exhibited by the curves 
(Figs. 1 and 2) plotted from the numerical values; the 
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FIG. 1 


per sq. in, above a vacuum, with retios of expansion 
ranging from 5 to 20, the back pressure being assumed at 
16 lbs. above a vacuum, and the temperature of feed 
water at 203° Fahr..acomparison being made between the 
ideal thermodynamic case and that of the real engine, 
sut ject to a moderate amount of waste. They also include 
the case of the condensing engine working under similar 
initial pressures and at ratios of expansion ranging from 
19 to 50, and with feed water at 101° Fabr., similarly com- 
pared with a case representative of practical working 





mainly in the exhaust period, may be represented ap- 
proximately by an expression of the form deduced by the 
writer from earlier observation and especially from the 
Sandy Hook experiments, as a factor, constant for any 
given engine, multiplied by the square root of the ratio of 


*Itis unnecessary to reproduce the equations. They 
may be found in RANKINE’S “Steam-Engine,” pp. 375-411, 
ont are so well known that it would be simply Cedantic to 
introduce either these expressions or the details of the 
work here, to encumber our pages. 


ideal case in both ses being represented by dotted lines, 
and the real engine giving the widely different curves in 
full lines. The great difference between the condensing 
an the non-condensing engine for the ideal case is well 
shown, not only as to consumption of fuel at a similar 
ratio of expansion, but also as affected by changing values 
of that ratio. The gain by expansion in the former case 
continues far beyond that at which the latter finds a 
limit; while th: point of maximum effect is far more 
sharply defined with the non-condensing engine. Varia 
tion from the best ratio for the latter causes much more 
marked loss than with the condensing engine. The 
numerical values cbtained are presumably those which 
we should obtain if we were to find a way of building en- 
gines with working cylinders having non-conducting inner 
sui faces, as sought to be secured by the various expedi- 
ents adopted or proposed by Sm@#atron, Emery, the 
writer and others. The points of maximum efficiency 
and those for minimum consumption of steam and of fuel 
are coincident in these cases, and also that for minimum 
supply of feed water. As will be seen presently, this last 
is not the case for jacketed engines in either the ideal or 
the real case, in consequence of the fact that a part of the 
w orking fluid circulates ‘continuously between Jacket and 


+ HATON DE LA Goven. LIERE coincides with SINIGAGLIA, 
who says that this function was first propaoed Oy, a ar 
sent writer, and subsequently canteen by b mg 
=a it Sandy Hook and elsewhere.—Cours ‘Machines, 
vol, 
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boiler and makes no demand upon the source of supply for 
replenishment. At each cycle it gives up its latent heat 
of evaporation, that measurable as sensible heat remain- 
ing constant througbout its period of action. 

Taking up the real engine, as modified by the assumed 
conditions of operation, and the computed probable 
wastes, we find that we must add to the heat supply a 
portion measured by the assumed heat wastes, and which 
we here compute by wultiplying the amount of the ther- 
modynamic case by the factor 1 + 0.075 _/ r, that for one 
of the two cylinders of the compound engine under the 
prescribed conditions. 

The efficiencies now range from 13% to about 15% and from 
14< to 164 in the two engines respectively, a reduction of 
very considerable amount; while the best results are now 
given at ratios of expansion of not far from 8 and 20 in the 
two cases, respectively. The water consumption has in- 
creased from 12 to 14.8 Ibs. and from 8.5 to 12 Ibs.; and the 
fuel account has risen from 1.36 to 1.68 and from 1.13 to 
1.55 Ibs. per horse power and per hour for non-condensing 
and for condensing engines. These changes are best seen 
on the curves, the lowe: sets being those for the rea! en- 
gine, and the differences being best exhibited by the 
shaded areas separating the pairs on the second plate. 

It will be seen that the effect of this introduction of 
wastes in the ideal as in the real engine is to reduce 
greatly the best ratio of expansion—that giving maximum 
efficiency—and to make variation from that ratio of maxi- 
mum efficiency more seriously productive of loss; while 
at the same time making the differences between the 
several cases less than in the ideal engine. The following 
are the values cf the ratios for maximum efficiency and 
for minimum steam and water consumption for the cases 
taken: 


COMPOUND JACKETED ENGINE. 
Pp, = 250; p, = 5 and 16; r variable. 





| NON-CONDENS'G. CONDENSING. 














CASE. eerie meet 7 
| Ideal. | Real. | Ideal. | Real. 
r For maximum efficiency, ll |; 8.5 | 3 7 
“minimum fuel..... | il | 8.5 32 17 
= oo water. | 13 |} 9.5— 3 | 22 
Water rate | 12 M.75 | 8.5 | 12 
1.35 Le } is 1 
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The last given figures have no other than speculative 
interest, as the only important question is at what ra‘io 
wil the least heat be demanded from the fuel? 

The better the conditions of construction and operation 
of the engine, and the less the difference between the two 
sets of cases, the nearer will the value of the ratio of 
maximum efficiency and minimum expenditure of steam 
and of fuel approach a common value—that for the ideal 
case. The wastes assumed inthe above computation 
are probably capable of being reduced, by careful 
drying or moderate superheating of the steam, and by 
adopting high speed of engine, to one-half these propor- 
tions. The figures here computed have been actually 
approximated by some of our best constructors when using 
steam pressures one-half those here assumed. It ought 
to prove practicable, one would think, to bring down the 
water-consumption by the adoption of these high-press- 
ures, and by further dividing the wastes by the use of 
three or four cylinders in series, and by properly supply- 
ing dry steam to the engine, to within 10% of the best fig- 
ures here obtained for the ideal case. This is, however, 
pure speculation, and the main interest attaching to these 
results comes of their clear illustration of the method by 
which efficiency varies with variation of the quantities 
entering these computations. f 

In computing probable wastes by the real engine, either 
the methods here adopted as first proposed by the writer 
or that lately suggested by Prof. CoTreRItL or that 
adopied by Prof. MARKS, may be used, Either, if the 
method of use and the constants emploved are rightly 
taken by reference to experiment, will give substantially 
similar and probably satisfactory results. The method 
employed by Mr. BuEL and approved by Prof. SMITH, 
also, for the usual case, will serve conveniently and fairly 
well for applying corrections to the thermodynamic prob- 
lem in the attempt to adapt it to the real case.* 

The real measure of the useful power of an engine is not 
the indicated power, however, but the dynamometric 
power, as measured by the brake, or at the point at which 
the engine delivers its energy to the machinery of trans- 
mission. A well-built non-condensing engine should have 
an efficiency of machine at least as high as 92.5%, and en- 
gines have been constructed doing better than this. An 
equally well-built condensing engine should approximate 





*For these quantities and equations see papers in earlier 
numbers of the Transactions of the A. S. M. E., the late 
new edition of Prof. CoTTERILL’s admirable treatise on 
the steam engine, the papers of Mr. R. nr. Bugt inthe 
American Machinist. and those of experimentealists re- 
ferred to by these several writers, and especially as sum- 
marized by Prof. CoTTERILL. The constants h re taken 
are obtained by gosumming the pnglesetaaes to have the 
,eneral proportions and speed piston of the Sandy 

ook engine, the gain by jacke ing to be about as found by 
EMERY and a number of other investigators. including 
the writer, and the loss ia multiple-cylinder engines to be 
snostantially that of one cylinder. Engineers familar 
with a different practice may assume a co respondingly 
different set of constants. 


90 efficiency of machine, though 8 isa much more com- 
mon figure. Taking these maximum values for the two 
machines respectively, the last table comes modified thus: 


COMPOUND JACKETED ENGINE. 
Data as in preceding table. 


Non-Con- 
densing. 


Condens- 
ing. 
Case, 





Ideal a Ideal Real. 


r [expansion ratio] for maxi- os 
BNE GUINIOT p55 <5e vecnguccass 8.5) 32) 17 

Water per dynamometric HP... 13 16 8.5) 13.5 

Fuel > . 2 1.5; 1.8] 1.2) 1.7 





It is apparently doubtful whether a vacuum will be 
found desirable, with its concomitant costs for the air- 
pump system, when we come to the utilization of these 
high pressures, unless we can at the same time find a way 
to reduce its wastes of power and the tax thus imposed 
upon the engine. 


Electric Lighting of City of London. 


The reproach that has frequently been made that 
in the public electric lighting of its thoroughfares 
London is far behind many of the American cities, 
and also in the rear of Paris, Berlin, Vienna, Milan 
and other Continental cities, will soon be a thing of 
the past, says our London correspondent. The first 
thoroughfare to be lighted is Queen Victoria St., 
which is already studded with a number of are 
lamps arranged on iron standards about 30 ft. high. 
These lamps were experimentally lighted on several 
evenings lately, and the permanent illumination is 
to commence immediately. 

This is, however, not the first occasion that are 
lamps have been used inthe city. About 10 years 
ago experiments were made, but as the lighting was 
unsatisfactory it was discontinued. Since that time 
the City Commissioners of Sewers—the authority 
controlling the lighting, etc., of the city streets—has 
been considering the subject as to the general adop- 
tion of electrical illumination. It was, however, 
only in 1890 that contracts were entered into with 
the Brush Electrical Engineering Co., Ltd., for the 
electric lighting of the central and western portions 
of the city, and the Laing, Wharton & Down Con- 
struction Syndicate, Ltd., for the illumination 
of the eastern portion. At present the cost of 
lighting the city by gas amounts to £10,000 per 
annum, but with the electric light the cost will be 
increased to stightly more than £20,000. Though 
the expenses will be greater, there will be at 
least tea times the amount of light. The three divi. 
sions of the city contain about 1,000 gas lamps of 
about a total of 40,000 candle power. These will be 
replaced by 400 are lamps of 2,000 candle power, and 
1,000 incandescent lamps, the latter being for the 
illumination of the small streets, lanes and courts. 
At the end of 21 years the City Commissioners of 
Sewers may acquire, if desired, the whole of the 
generating plant, buildings, cables, lamps, etc., used 
in both the public and private lighting. 

The first step toward the lighting was the laying 
on Feb. 3 last of the first stone of the main junction 
box by the Lord Mayor of London in the presence 
of many distinguished visitors. This junction box 
will be used for connecting the mains of the two 
contracting companies, so that in the event of aa 
accident occurring at either of the generating sta- 
tions, current will still be available from the other 
stations. Since then considerable activity has been 
displayed in the laying underground of the mains, 
some of which are laid in 4-in. iron pipes and others 
in troughs. The first generating station of the 
Laing, Wharton & Down Construction Syndicate 
is in course of erection op the north bank of the 
River Thames, between the Customs House 
and the Tower of London. The first station 
of the Brush Electrical Engineering Co. is now 
almost finished. It is situated on the Surrey 
or south side of the River Thames, along 
the wharves termed “Bankside.” This is about 
half way between Southwark and Blackfriars 
bridges, over both of which the cables have been 
carried. The area of the site is very large and there 
is ample space for six stations of the size of the one 
now practically completed. The first instaliment of 
the plant is already in position. It comprises two 


Babcock & Wilcox water tube boilers of 250 HP. 
each, and two 4-light Brush dynamos which are 
driven by ropes from Raworth engines. Two Mor- 
dey alternators are about tobe erected, together with 
the necessary boilers and engines, these being for 
private lighting. The total capacity of the station 
will be sixteen 40 arc-light machines and alternators, 
yielding a total out put of 3,000,000 watts, or say just 
over 4,000 HP. The boilers will all be of the Babcock 
& Wilcox type, which is now so frequently adopted 
in London central stations, while the engines will 
be of the Raworth make. 

The concessions of both companies are to be 
transferred to the already constituted City of Lon- 
don Electric Light and to another com- 
pany yet to be formed. It is expected that the de- 
mand for light by private consumers—which isa 
monopoly of the companies—will be very considera- 
ble, and that the commercial prospects of the under- 
takings are very favorable. 


Co., 
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RAILWAYS. 
EAST OF CHICAGO. Existing Roads. 


Cincinnati, Portsmouth & Virginia.— This com- 
pany, which was chartered recently to take the place of 
the Ohio & Northwestern Ry. Co., has elected the follow 
ing officers: Fresident, Samuel Hunt: Secretary, Thos. D 
Rhodes; Treasurer, Thos. Hunt: General Counsel, H. C 
Hollister. 

Temiscouata About one-third of the grading has 
been finished on the l2-mile extension of the St. #rancis 
branch of this New Brunswick railway. 

Philadelphia & The extension of this 
railway from near Tuckahoe to Sea Isle City, N. J., 10 
miles, has been completed. 

Western New York & Pennsylvania. —The change 
of line from Ross’ Crossing to Swain’s, Pa.,5 miles, is 
nearly completed. 

Parry Sound Colonization, 
have been laid on this line from Parry Sound, Ont., to 
Elmsdale, Ont., 48 miles. It isexpected to have 30 miles 
of the line finished this season. 


Seashore 


About 10 miles of track 


Projects and Surveys 


New Jersey Extension.—A company by this name will 
probably be chartered in New York to build a railway 
from Newark, N. J., to the Poughkeepsie Bridge. The 
Central R. R. Co. of New Jersey is rumored to be back- 
ing the enterprise. 

Skowhegan & Norridgewock.—The Maine Central R. 
R. Co. has offered to guarantee the payment of $75,000 of 
4s bonds to provide for the construction of this 51% mile 
Maine railway. 

Kennebee & Franklin.—John F. Hill, of Augusta, Me., 
President, writes that this railway is projected to run from 
Farmington, Me., via Mt. Vernon, Vienna, Fayette, 
Wayne, Manchester and Augusta, to Gardiner, Me.. a 
distance of 40 miles. No surveys have yet been made. A. 
M. Spear, Gardiner, Me., Treasurer. 

Plymouth & Middleborough .—The following are the 
conditions on which this Massachusetts railway is to. be 
constructed: The Old Colony R. R. Co. is to furnish 
rails, sleepers and ties for 8 miles of the road, taking a 
note from the projectors of the enterpri<e as a nominal se- 
curity. Then the Plymouth & Middleboroughdirectors will 
take the money subscribed by the towns of Plymouth and 
Middleborough and by individuals, amounting in alt to 
about $80,000, and proceed to build 8 miles of road, which 
it is proposed to bond. With the funds thus secured the 
remaining 8 miles of read are to be constructed. When 
the line is completed the Old Colony will operate it for 70% 
of the receipts 

Westerly & Jewett City.—H. E. Chamberlin, of West- 
erly, R. L, writes us that the surveys have been com- 
pleted for this railway from Westerly, R. L, to Jewett 
City, Conn., 25 miles. The road will run through the 
towns of Ashaway, R. L, Volunton, Conn., and Griswold, 
Conn. The route is through a rough section of the 
country; maximum grade, 5z ft. per mile. There will be 
one bridge 100 ft. long. About $45,000 of stock has been 
subscribed in aid of the road. Thos, F. Chappelle, of 
Rutland, Vt., is Chief Engineer. 


SOUTHERN,—Existing Roads. 


Charleston, Sumter & Northern.—Iit is stated thet 
only about + miles of track remain to be laid to cotmpisi2 
this line from sumter to Bennettsville, 8. C. 
pected to have the line in oporation by July 1. 

South Bound.—At the annual meeting of the stock- 
holders of this company the following officers were 
elected: Prosident, H. M. Comer; V‘ce-President. B. A. 
Denmark; Treasurer, Herman M yers; Secretary, M. Ham- 
ilton; Chief Engineer, G. D. Wadley. 


It is ex- 
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Charleston, Cincinnati & Chicago.—It is stated 
that arrangements are about completed whereby the un- 
completed portions of this railway will be finished. The 
engineers employed to examine the line state that by the 
expenditure of about $500,000 the road can be so far com 
pleted as to enable it to earn the interest on its bonds. 
It is proposed to commence work at once and to have 
a large portion of the line completed this season. 

Archer & Dunnellon,—About 360 men are reported 
on the railway from Archer to Dunnellon, Fla., and it is 
expected to have the hne finished by Aug. 15. The Florida 
Central & Peninsular R. R.Co. will operate the road 
when it is completed, 

Branchville & Bowman,—This road is now open for 
passenger business from Branchville toward Bowman, 8. 
C., 94 miles. Work is in progress on the remaining 2 
miles to Bowman, 

Middlesborough Belt,—The construction of the new 
Stony Fork branch of this railway is nearly tinished. 

Macon & Atlantic,—l. is stated that work has been 
resumed on this Georgia railway by the contractors, J. S 
McTighe & Co.,of Memphis, Tenn. The road is projected 
to run from Macon, Ga., to Calleton, on Port Royal Sound 
About 100 miles are nearly graded and a small amount of 
track has been Jaid. It 1s expected that the line can be 
finished this season. 

Georgia, Carolina & Northern.—Only 1é miles of 
track remain to be laid to complete this road to Athens, 
Ga. The bridge over the Broad River is nearly ready for 
the trains. 

Projects and Surveys. 

Charleston, Glendennin & Southern,.— At a recent 
meeting of the directors the following officers were 
elected: President, F. W. Abney; Secretary, John B. 
Floyd, and Treasuer, J. D, Bain. About $50,000 of stock 
have already been subscribed, 

Newton & Heltlvetia,—Chartered in West Virginia to 
build a railway from Buckhannon to the Left Hand 
Fork of the Buckhannon River. J. KE, Craddock, of 
BHuckhannon, W. Va., is one of the incorporators. 

Chicayeo, Gulf & Mobile Point.—Chartered in Ala- 
bama to build a railway from Mobile, Ala., to Mobile 
Point, Ala, 

Chesterfield & Kershaw.—This South Carolina rail- 
way has completed its organization by the election of J. 
W. McRay, of Cheraw, 8, C., President, and a Board of 
Directors. 

Gainesville, Rocky Point & Micanopy.—It is stated 
that the contract for building 244 miles of this railway 
from Gainesviile to Micanopy, Fia., has been let to H. A. 
Callison. Work will begin at the Micanopy end ina short 
time. 

Chesterfield & Lancaster,.—This South Carolina rail- 
way company has elected W. A. Evans President. 

NORTHWEST.—Existing Roads. 

Pawnee,— Joseph E. Burtle, Chief Engineer, is quoted as 
saying that work would begin on a 5-mile extension of 
this Illinois railway about July 10. It is also stated that 
an extension from Pawnee, Ill., to Taylorville, lll., about 
20 miles, will be built next spring. 

Canadian Pacijfic.—Egan & Bros., the contractors, 
have commenced work on the extension from Melita, 
Man., to the Souris coal flelds. 

Duluth, Pievre & Black Hilis,—Grading is making 
good progress in the section from Pierre to Aberdeen, 8. 
Dak. About 15 miles have been graded from Pierre 
north, and from Aberdeen south nearly 40 miles are ready 
for the rails. The road is projected to run from Pierre to 
Oakes, N. Dak., 1814g miles, B. P. Tilden, Aberdeen, 8. 
Dek., Chief Engineer. 

Itasca Lumber Co,—This company has begun work 
on its proposed railway from Grand Rapids, Minn., north, 
25 miles, into timber lands. The road will be operated in 


connection with the Duluth & Winnipeg R, R. 


Projects and Surveys. 

Duluth & Pueblo.—Dwight Hitchcock, President, is 
quoted as saying that the money necessary to buiid 160 
wiles of this road was secured, and that this much of the 
line would be completed this season. ‘The road is pro- 
jected torun from Sioux City, la., via Covington, Ponca, 
Neleigh, Ord, Wheeler and Culbertson, Neb., to Preblo, 
Colo. 

SOUTHWEST.—Existing Roads. 

San Antonio & Aransas Pass,—Work has already 
begun upon the line from Levington to Lott. Tex. It is 
expected to have it in operation by Sept. 1. 

St, Louis, Grand Tower & Southern,—Work is to 
begin at once on this railway from East St. Louis to 
Grand Tower, I1., 65 miles, for which the contracts were 
recently let. It is intended to have 2 miles iu operation 
by Sept. 1. C. F. Stephens, St. Louis, Mo., Chief En- 
gineer. 

Kansas City & Independence Air Line.— Work has 
peen begun upon this 54¢-mile railway at Kansas City, 
Mo. J. H. Heylman, Kansas City, Mo., Chief Engineer. 

Projectsand Surveys. 

Anson & Abilene.—The citizens of Anson and Abilene, 
T ex., are making efforts to secure the construction of a 
railway between those two places. The two towns will 
give $100,000 in aid of any company thai will build such a 
line, 


Quindaro Cireular.—Application has been made to 
the Secretary of State of Missouri for a charter to build a 
short suburban railway at Kansas City, Mo. A. A. Love- 
lace, Kansas City, Mo., is interested. 


ROCKY MT. AND PACIFIC,—Existing Roads. 
Burlington & Missouri River.—The Seattle Post-In- 
telligencer gives the following concerning the Western ex- 
tension of this road: 


Notwithstanding the frequent denials that the Burling- 
ton railroad will be extended to the Coast, itis being 
rapidly extended in this direction. The last official map 
of the road showed that the most western point reached by 
it was Buffalo, in northern Wyoming. Since that map 
was published the road has been constructed across the 
state line into Montana, and contracts have been let for 
an extension to Helena and Butte. The road will cross 
the Northern Pacific at Billings and run through Castle, 
where it will tap some coal mines, which are one of the 
objective points of it. 

Great Northern.—J. A B. Tompkins, Division Engi- 
neer, is quoted as follows, in speaking of the progress of 
work on the Pavific extension of this road: 


There is wow an abundance of labor, and construction is 
actively under way all along the jine from the end of the 
track near Two Medicine, Mont., to a point north of Spo- 
kane Falls. The weather has been extremely tavorable, 
as there bas been much less rain throughout the Flathead 
country than elsewhere in Montana. Though there were 
large amounts of snow in the mountains, the prolonged 
cooi weather caused this to melt very slowly and conse- 
quently there have been no damaging or delaying floods 
in the streams. 

Between Bad Rock Cafion and Two Medicine many sec- 
tions have been completed and are waiting for the rails, 
while work on the others is far advanced. Construction 
work in Bad Rock Cafionis progressing at a satisfactory 
rate. The 180-ft. tunnel there will be completed in 60 
days. Alarge number of grading outfits are now en 
route from the completed work east of the Rockies to the 
Flathead Valley, where grading will commence at the 
F inchpaugh Cut, just east of Kalispell. The entire hne 
1s covered With graders from the west side of the Flat- 
head Valley to the Kootenai Falls, where Burns & 
Chapman's contracts begin. The divisional yards in 
Kalispell will probably be 3.000 ft. in length. They will 
be unusually large to accommodate the heuvy traffic of a 
transcontinental line, and also because at this point be- 
4148 a change in the system of grades, requiri a com 
plete rearrangement of al) trains and change of class o 
motive power, the division teuween Kalispell and the 
Kootenai having the heaviest grades on the line. 

Projects and Surveys. 

Long Beach & Alamitos,-—Chartered in California 
to build a railway from Long Beach to Alamitos, Cal., 
3 miles. Among the incorporators aie: E. Bouton, T. B. 
Burnette and others, cf Los Angeles, Cal. 

San Joaquin Valiey.—It is stated that the money 
necessary to complete the first 100 miles of this railway 
from Fresno, Cal., to the timber lands has been secured, 
and that the contracts for construction will be let at 
once. 

Port Angeles Southern,—Very good progress is being 
made in securing subscription to the stock of this com- 
pany. About $300,000 of the necessary $350,000 have been 
secured. The road is projected to run from Port Angeles 
to Junction City, Wash., 40 miles. President, F. S. De 
Wolf, Seattle, Wash. 

FOREIGN. 

Ciudad Porfirio Diaz & Monterey.—The Mexican 
Government has granted a concession to Josa Valen” 
zuela for a railway from Ciudad Porfirio Diaz to 
Monterey, Mex. Asubvention of $8,000 per kilometre is 
granted in aid of the road. 

Tabasco & Chiapas.—A concession has been granted 
to Octavio Maldonado by the Mexican Government for 
building a railway from a point on the Teapa River, in 
the State of Tabasco, through the town of Ixtapangajoga 
to Solosuchiapa,in the State of Chiapas, with power t, 
extend the line to Santa Fe and to build a branch to 


Teapa. 
CITY TRANSIT. 

Electric Railways.—New lines or extensions are re- 
ported as probable in the following places: Pittsburg, 
Pa., address J. W. Martin; Atlanta, Ga, address the 
Consolidated Street Ry. Co. and the West End & Atlanta 
Street R. R. Co.; New Albany, Ind., address the Highlands 
Ry. Co.; Detroit, Mich., address the Detroit Street Ry. 
Co.; San Jose, Cal. 

Little Compton, R, I.—At a town meeting held in 
Everton, R. I, June 26, it was voted to grant permission 
to Col, Sisson to build and operate a line in thetown. The 
road is to be a portion of the 6-mile line running between 
Little Compton, t eaconnet Point and Everton. 

Providence, R. I1.—The Union R. R. Co., which has 
received permission to use electricity on a part of its sys- 
tem, will probably rent power from the Narragansett 
Electric Lighting Co. The No. 4 trolley wires, which are 
to be of silicon bronze, will be supported by wires 
stretched between iron poles on both sides of the street, 
and not by arm poles. The cars will probably be 25 ft. 
long. Recent press dispatches state that the city attorney 
has declared che franchise illegal. 

Baliston{Spa, N, Y.—At the last meeting of the Village 
Trustees application was made for a franchise tor a pas- 
senger and freight railway. It is intended to extend the 
line to Rock City Falls, 9 miles distant, and connect there 
with the Delaware & Hudson R. R. 

Dunkirk, N. Y¥.—The Cleveland Construction Co. will, 
it is reported, begin work shortly on the Dunkirk & Fre- 
donia R. R. 





Charleston, W. Va.—All the preliminary work of or- 
ganization has been done on the new line to be built be- 
tween Kanawha City and Charleston, and the company 
will be ready to ask for bidsin a few weeks. The right 
of way, 3 wiles long, has been secured. 

Memphis, Tenn.—The petition of the Raleigh Springs 
R. R. Co. for a franchise over certain streets has been 
favorably reported by a special committee of the Council 
appointed to examine it. The city attorney has been or 
dered to draw up the necessary papers. The company 
agrees to pave between its tracks and pay a part of the 
cost of lighting the streets it occupies, 

Mattoon, Iil,—It is reported that ordinances granting 
right of way for the Mattoon & Charleston Electric Street 
Ry. have been passed and that the stock has all been sub- 
scribed. 

Leadville, Colo.—It is reported that the projected line 
to Evergreen Lakes will be built within a year at a prob- 
able cost of $500,000. New York parties have contracts 
amounting to $250,000, but no tracklaying will be done 
until the dams for developing the water power along 
the route are completed. 

Austin, Tex.—The City Street Ry. Co. and the Rapid 
Transit Co. are reported to have agreed on their respect - 
ive territories. The City company will, it is said, at once 
change to the electric system and begin its extensions. 

Horse Railway.—Carthage, Mo.—The City Council 
has granted a 30-years’ franchise to the Carthage, Ca: ter- 
ville & Joplin Rapid Transit Co.,the line to be in opera- 
tion by May 1, 1892. 

Dummy Railways.—New lines or extensions are re- 
ported as probable in Portland, Ore ; address the Mor- 
rison Street Bridge Co. and the Mt. Hood Ry. Co., San 
Berpardino, Cal.; address Judge Gregg. 

Martinsburg, W. Va.—'The Martinsburg Mining & 
Mfg. Co. has engineers at work on a belt line to surround 
the town and connect the various mining, manufacturing 
and mercantile establishments with the railways. 

Monroe, Ga,—A charter is being drawn for a dummy 
railway between Alcava Station, on the Georgia R. R., and 

Jersey, 5 miles distant. J. Blasingame, of Social Circle, is 
the promoter. 


New Companies.—City Traction Co., Pittsburg, Pa.; 
capital stock, $25,000; incorporators, J. W. Martin, S. C. 
Nelson, R. B. Ward, 8. Kelley, J. H. Cook. Anderson 
(Ind.) Electric Street Ry. Co.; capital stock, $200,000. Cedar 
Rapids & Marion City Ry. Co., Cedar Rapids, Ia.; capital 
stack, $400.000. Bath (Me.) Street Ry. Co.; capitul stock, 
$100,000. Waterville & Fairfield Light & Railway Co., 
Waterville, Me.; capital stock, $200,000. 


HIGHWAYS. 


New York.—The Liberty & Neversink Turnpike Co. 
has been organized at Middletown. The Town Board of 
Schuyler Falls has employed W. M. Johnson, of Platts- 
burg, to survey a new road. Proposals will be advertised 
for by the Town Clerk. 

California,—The Board of Supervisors of Ventura Co, 
will build a road to the Kern Co. line. 

VW ashington.—A movement is on foot in Skagit and 
Whatcom counties to build a road 45 miles long from Sauk 
City into the Cascades for the purpo-e of tapping the Sil- 
ver Creek and Monte Cristo mining districis. The 
people at Mount Vernon are stirring for a system of 
wagon roads. 


BRIDGES, TUNNELS AND CANALS. 


Bridges.- Port Allegany, Pa.—An iron bridge will 
be built across Marvin Creek. Bids forthe foundations 
have already been advertised for. 

Boston & Maine RK. R.—A press report states that 
this company will build a $4,000,000 bridge across the St. 
Lawrence River. 

Belmont Co., O.-The contracts for 11 new bridges in 
Belmont Co., U., were let last week by the special Com- 
missioners appointed by the County Court to have charge 
of the construction of new pikes in Pultney lownship. 

The Mulligan bridge was let to McMillan Bros. at $4.72 
per yd., the Klee and Neff bridges to the same parties at 
$4.92 per yd., and the other 11 to Galagher & Day at $5.17 
a perch. The Commissioners will ask for bids for furnish- 
ing and putting up the steel superstructures suon. 

Rock Island, Il.—Bids will be received unti] July 25 
for building an iron viaduct at this place. Capt. M. W. 
Lyon, Arch. Dept. U. 8. Army, Rock Island Arsenal. 


WATER-WORKS, 


NEW ENGLAND, 

Kennebunk, Me.—The Mousam Water Co. has organ- 
ized with S. T. Fuller, President; W. L. Dane, Secretary; 
F. M. Ross, Treasurer. A charter was granted by the 
last Jegislature. 

St, Johnsbury, Vt.—It is reported that the St. Johns- 
bury Aqueduct Co. will lay new pipe at an estimated ex- 
pense of $25,000. 

Boston, Mass.—Bids are wanted by the Water Board 
until July 7 for excavation for stripping and shallow 
flowage in Basin No. 5. Bids may beon gither or all of 
four sections, the amount of excavation in each being, ap- 
proximately, 78,900, 82,700, 82,500, 60,400 cu. yds. Bonds to 
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the amount of $100,000 have been voted for main exten- 
ions. 
wr eoentaetts Mass.—The contract fora new reservoir 
has been let to Augustus Laucier, of South Fran.ingham. 
varblehead, Mass.—The town has appropriated $10,- 
ooo for use of the commissioners. 


Methuen, Mass.—The town has been authorized to 


build works. A vote on the acceptance of the enabling 
act was taken June 27. A small fire protection system is 
now in use. 

Plymouth, Mass.—Tbe commirsioners have been 
authorized to lay a main down Plymouth Beach. under 
certain conditions. at an expense of $5,‘ 00. 

Worcester, Mass .—The Water Committee has recom- 
mended to the Council that pipe be laid in several streets. 

{lbany, N. ¥.—Large distributing mains have been 
ordered laid in two or three streets. 

Brooklyn, N. Y.—The contract for furnishing s{one for 
the Prospect Hill stand-pipe has been awarded to John 
Pierce. Brooklyn, for $44,750, delivered. T. B. Rutan, 
Brooklyn, has the mason work contract at $26,108. 

Cattaraugus, N. Y.—A franchise has been granted to 
a new company with a capital stock of $20,000. The pres- 
ent works were built in 1890. 

Ithaca, N, ¥.—E. M. Treman, Secretary, says that the 
only extensions this year will be 3,000 ft. of 8-in. main and 
a Deane high-service pump. 

Lyons, N. ¥.—An increased supply is projected. 

Marlborough, N. ¥.—Works are projected by outside 
parties. 

Mayville, N. Y.—G. E. Leet, Secretary Water Commis- 
sioners, informs us that plans for the proposed works have 
just been received, and will probably be presented to the 
people for acceptance in about three weeks. 

Medina, N. Y.—New York parties have offered to take 
the franchise now held by Bassett Bros., Buffalo. and put 
in works provided the citizens will subscribe for water. 

Syracuse, N. Y.—The Court of Appeals has reversed 
the judgment of the General Term and affirmed that of 
the Specia} Term, which means that Syracuse may issue 
bonds for works, and introduce a supply from Skaneateles 
Lake. On July 14 the commission to appraise the value of 
the company's works, which the city proposes to buy, will 
reconvene, 

Walden, N. ¥.—Plans and estimates for works have 
been made. A Water Board was organized May 12. 

Westport, N. ¥.—We are informed that estimates for 
works are being made by Portland parties. 

Rutherford, N. J.—The Rutherford Water Co. has 
been incorporated; capital. $100,000. 

Morrisville, Pa,—W. H. Moore, Secretary, informs us 
that the Board of Trade is urging the building of works, 
and bas appointed an investigating committee. Pumping 
from the Delaware River to a reservoir or stand-pipe is 
proposed. Population about 1,500. 

Shrewsbury, Pa,—A charter has been granted to the 
Shrewsbury Water Co.; capital, $2,500; directors, James 
Gerry, J. H. Markel and others. 

Elkton, Md,—F. A. Blake, President Council, has sent 
the following : 

Construction has been started by the Elkton Water Co. 
with Young Bros.. 1404 South Penn Sq., who were granted 
the franchise, as Contractors. and I. 3. Cassin, Philadel- 


phia, Engineer. Water will be pum from wells to a 
1 000,000-gall. reservoir, and there will be 5 miles of mains. 


SOUTHERN. 


Front Royal, Va.—H, L. Cook, has sent the following : 


The proposed Royal Water Co, has not yet been incorpor- 
ated, but surveys for works have been made and esti- 
mates are under way. A line for a conduit 8,880 ft. long 
has been lucated from the source of — to the proposed 
4,000,000-gall. reservoir. The latter is 48ft. below the 
source and 218 ft. above the center of the town. It is ex- 
pected that the work will be under contract before Aug. 1. 


Newport News, Va.—It is reported that the Newport 
News Light & Water Co. has completed surveys for its 
18-mile supply main from Warwick River, ordered pipe, 
and will have water in town by October. Theodore Live- 
zey is connected with the company. 

Luray, Va.—T. E. McConkle, of Lexington, Secretary 
of the Valley Land & Improvement Co, informs us that a 
proposition to the town and the company might result in 
securing a franchise for works. Population, 2,500. 

Elkins, W. Va.—T. A. Fleming, Recorder, has sent the 
following: 


Bonds for town works have been voted, surveys are be- 
ing made and contracts will probably be let by July 10. 
The supply will be pumped from the Mono: ela River 
toa reservoir or tank. Population, including suburbs, 


2,000. 

Mannington, W. Va.—The Mannington Water Sup- 
ply Co, has been incorporated; capital, $25,000. 

Fayetteville, N. C.—D. F. Wemyso informs us that 
the National Water Supply & Guarantee Co. will probably 
begin to build works July 10. Water will be pumped to 
astand-pipe. Estimated cost, $50,000. 

Marion, N, C.—Address James Morris, Mayor, regard- 
ing proposed city works. 

La Grange, Ga.—¥. D. Pitman informs us that nego- 
tiations regarding the granting of a franchise are in prog- 
ress. J. F. Park is Mayor. 

Macon, Ga_—B. F. Church, New York, has been en- 
gaged to report upon the proposed city works. 

Savannah, Ga.—Improvements to the works are still 
being discussed. 


ENGINEERING NEWS. 


Wrightsville, Ga.—V.B. Robinson informs us that on 
July 10 the people will vote on issuing bonds to complete 
works. The pump and tank are in place and pipe is 
necessary to complete the ¥ orks. 

Huntsville, Ala.—R. E. Hactford, Chattanooga, will 
report on a proposed new reservoir. 

Piedmont, Ala —J, H. Cooke, Secretary Board of 
Trade, informs us that offers for a 2t-years franchise are 
still wanted. Negotiations are ;ending, but no award has 
been made. 

Chattanooga, Tenn .—The Chattanooga Water & Elec” 
tric Co., of Chicago, I1).. has been incorporated to operate 
electric lights, water works, street railway and a pleasure 
resort here. 

Smith’s Grove, Ky.—It is reported that a company is 
being organized to pipe water from a spring 5 miles from 
town; also to pipe natural gas. 

Rowland, Ky.—We are informed that J. N. Peyton, of 
Stanford, is pushing for works here. 


NORTH CENTRAL. 

Hillsboro, O.—Works are wanted. 

Norwatk, O —The Trustees will receive bids till July 7 
for laying and relaying pipe. A. Joslin is Secretary. 

Somerset, O.—The business men are discussing works. 

Weliston, O.—J.M. Ervin, Mayor, informs us that bids 
for building works, to be owned by the city. will be re- 
ceived until July 20. Population, about 5,000. 

Mason, Mich.—The following is from a resident: 


The works, for which $35,000 of bonds have been voted, 
will inctude a supply pumped from wells. Contracts will 

robably be let about Aug. 1. Address Mayor Murray or 
a C. Webb. Population, 2,000. 


Plymouth, Mich.—A vote for works, to cost not over 
$39,000, has been carried by 114 majority. Plans will be 
made at once. 

Centralia, Itt.—Works drawing a supply from Crooked 
Creek, and estimated to cost $65,000, have been recom- 
mended by Engineer Joyce, St. Louis, Mo. 

Chicago, Iu.—H. B. Herr & Co., of Chicago, have been 
awarded the contract for sinking 3 wells, 8 ft. indiameter, 
50 ft. deep, and constructing about 1.000 ft. of tunnel, 5 ft. 
in diameter, for supplying additional pumps at the 68th 
pumping station, from which water is to be taken to 
supply the building of the Columbian Exposition. Con- 
tract price, $27.50 per lin. ft. of shafts, $13.50 per lin. ft. of 
tunnel. 

Pontiac, Ill.—We are informed that contracts for 
$50,000 city works will probably be let soon. Address the 
Mayor. Population, 4.000. 

NORTHWESTERN. 

Albia, Ia.—The people have voted for water-works 
and electric lights. 

Perry, Ia.—T. L. Townsend, City Clerk, informs us 
that A. L. Strang & Sons, Omaha, have the contract for 
works, including 4 miles of mains and 30 hydrants. 

Sheldon, Ia.—The electors have voted for works. It 
is reported that the Council will, within 30days, grant a 
franchise to W. A. Calhoun, Green Bay, Wis. 

Duluth, Minn.—It is reported that the city is consid- 
ering the construction of works, there being dissatisfac- 
tion with the company’s supply. 

Lu Verne, Minn.— Albert Black, Recorder, informs us 
that Harrison & Hawley. St. Paul, have just received the 
contract for works at $23,256 

Madelia, Minn.—Bids are wanted by the village until 
July 29 for constructing a high tank, furnishing and laying 
mains, C. Cooley is Recorder. The supply will be from a 
well in the park. 

Chadron, Neb.—On July 6 the people will vote on the 
issuance of $20,000 of bonds for changing from a direct 
pumping to a gravity system. The present supply is said 
to be insufficient. 

Tekamah, Neb.—Water bondstothe amount of $13,000 
have sold. 

Deadwood, S, Dak.—The sum of $40,000 has been voted 
by the city for improving sewers and establishing water- 
works. Company works are now in operation. 

White Sulphur Springs, Mont,—The Council will 
receive bids finti] July 13 for works on the franchise plan. 
Bids must outline the system: proposed and state rental 
for hydrant and domestic service. 


SOUTHWESTERN. 

Oak Cliff, Tex.—The works are being improved. 

Houston, Tex.—It is reported (that a franchise for a 
second company will be asked, and that John T. Lakin, 
Chicago, will report to those interested in the project. 
The present works were completed in 1879. 

Sulphur Springs, Tex.—W. WD. Byrd, City Secretary, 
informs us that to June 23 no franchise had been granted, 
but that negotiations were pending. 

Loursville, Cot.—The following is from W. Condery, 
City Clerk: , 


The village proposes to let the contract for works July 
“ The supply will be by vity. Estimated cost, $25.- 


Bonds have been voted, but not sold. Mayor, J. M. 
Wilson. Population, 800. 


PYDFIS 
Spokane Falls, Wash,.—Bonds for water-works im- 
provements have been voted, the amount, according to 
former reports, being $500,000. A new reservoir is urged. 
Woodlawn, Wash,—Bids will be received until July 6 
for preparing plans, specifications and estimates for works 
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to cost not above $50,000. Address R. B. Mosby, City Clerk. 

Union, Ore.—W. F. Wright, Mayor, informs us that 
the water-works contract has been awardedto Dion Keefe 
Walla Walla, for $18,000. 


CANADA. 
Sandwich, Ont.—The vote on the water-works by-law 
has been postponed for two months from June 22. 
Woodstock, Ont —W. M. Davis has sent the follewing: 


Town works will be built this season after plans recom- 
mended in 1890 by T. C. Keefer, with Davis & Van Bus- 
kirk Constructing Engineers. Estimated cost, $105,000. 
The supply will be brought by gravity to the town 
limits. about three miles, in earthenware pipes. From 
this point it will be pumped directly to the mains. 


ARTESIAN WELLS. 

Paterson, N, J.—The Committee on Lamps, Wells 
and Pumps wish bids at once for sinking wells. Alderman 
Hartly is on the committee. 

Toledo, O.—The Council bas instructed the City Clerk 
to advertise for bids to sink four wells. 

Manton, Mich.—A well will be sunk. 

Pana, Ilt,—A well for a general water supply is re, 
ported as under consideration. 

Grinnell, Ia,—Test wells for a water supply wil! be 
sunk. 

Niobrara, Neb.—A company has been organized to 
sink a well for water-works and to furnish power fora 
grist-mill. It is proposed to issue $6,000 of township and 
village bonds to aid the company 

therdeen, S. Dak.- The Dakota Irrigation Co. has 
contracted with a Pittsburg firm for sinking 10 wells. 

Mesquite, Tex. A well is projected by the citizens 

Wills Point, Texr.—The Council has been petitioned to 
levy a tax to pay for the boring of a well. 


IRRIGATION. 

Crawford, Neb.—A company in which C, J. Grable is 
intere ted has recently been organized and talks of di- 
verting White River, at a point four miles above the 
town, to an artificial lake of 40 acres to be located about 
one-half mile from town. From the lake it is proposed to 
lay pipe for irrigating and manufacturing purposes, 

Red Willow Co., Neb.—D. E. Doty, David City, has 
the contract for 12 miles of canal. The canal wil! be 20 ft. 
wide and will carry 4 ft. of water. 

Wallula, Wash.—The formation of an irrigation district 
istalked of. Another plan is to accept the proposition of 
San Francisco parties to build a ditch from Snake River 
eapable of irrigating 10,000 acres, this amount of land to 
be bonded to the company to secure the payment of a 
yearly rental of $2 per acre. 

Fresno, Cal —A comovany has been organized to build 
the “Pine Ridge Flume."" This project includes, first, 
the construction of a large reservoirin the mountains bay- 
ing, with a 60-ft. draft, a capacity of 27,000,000,000 acres 
and a drainage area of 38 sq. miles. The flume as planned 
would be 52 miles long and would extend to Fresno. For 
the present it is proposed to build the flume only about 
half way, or tothe plains. Ultimately the flume would be 
vsed for irrigation and for floating lumber, and water 
power schemes are mentioned. 

Modesto, Cal,— Later reports state that the contract 
price for the joint rubble masonry dam is $10.39 per cu. 
yd., or about $350,000, instead of the amount mentioned 
last week. 

San Jacinto, Cal.—J.M. Manly, of Los Angeles, Secre- 
tary of the Lake Hemet Wate1Co., informs us that the lay- 
ing of rock was started in June last. Water will be stored 
for the irrigation season of 1892, but the works will not be 
completed by that time. The company has an authorized 
capital of $2,000,000. W. F. Whittier, San Frangisco, is 
President; J. D. Schuyler, San Diego, Designing Engi- 
neer, and E. L. Mayberry, Constructing Engineer and 
General Manager 

New Companies—Honey Lake Valley Land and Water- 
Co., Lassen Co., Cal., $1,000,000; Jerome B. Cox and Wil- 
liam P. Sullivan, Jr., San Francisco, Fred. W. Lake, Oak- 
land, and others; Los Angeles Irrigation Co., Los Angeles 
Cal., $500,000; Butte & Market Lake Canal Co., Market 
Lake, Ida., $150,000. 


SEWERACE AND MUNICIPAL. 

Sewers, New Hampshire.—Lebaron. Surveys are 
being made by G. H. Allen and A. B. Downs. 

Massachusetts.—Westboro. The Selectmen have pur- 
chased additional land for the sewage disposal work. 

Rhode Istand..-Pawtucket. Uhe Board of Health has 
made its report, recommending irrigation and downward 
intermittent filtration for sewage disposal.—Berkeley. 
The Berkeley Co. is putting in a system of 4, 6,8 and 10- 
in. pipe, with an outfall to the Rlackstone River. All in- 
side work is of 2 in. iron pipe. There will be 13 manholes. 

New York.—lochester. Mr. H. H. Edgerton, Mr. W. 
H. Gorsline and Mr. J. T. Alder have been appointed 
Commissioners for the East Side trunk sewer.—James- 
town. The Board of Health has decided to ask the State 
Board of Health to compel the Council and Board of Pub- 
lic Works to putin sewers.—Gloversville. A number of 
sewers are projected. 

New Jersey.—Bayonne. The proposition to build two 
54-in, main sewers, 11,800 ft., has been abandoned, the cost 
being estimated a* $150.000 to $200,000, which would make 
the assessments too high.—Bloomfield. The town will 
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spend $30,000 on the main trunk sewer from Weaver Ave. 
to the Passaic River: Orange and Montclair will co-oper- 
ate in the work.—Newark. A new wooden flume for 
the intercepting sewer has been recommended by the 
Board of Works. 

Pennaylvania,—Williamsport. The sewer bill has 
been passed.—VPittston. A sewerage system is projected. 

Georgia,—Macon. Mr, B.S Church, of New York, has 
been engaged to prepare plans and estimates for the com- 
pletion of the sewerage system. 

Alabama.—Motle. A company has applied for a 
sewerage franchise. Mr. Robert Gage is interested. 

Michigan.—Ann Arbor. The Common Council bas 
adopted the reports of the joint committees on sewerage 
recommending that a committee be sent to Lansing Lo try 
to getan enabling act passed authorizing the bonding of 
the city in the sum of $20,000.—West Bay City. City En- 
gineer Blomshicld reports that $10,000 will be spent this 
year on sewers, incluaing a brick sewer 20 ~ 33ins., 15, 
18 and 20-in. socket tile, and lateral tile sewers. 

Missourt,—sSpringfield. Proposals for the construc 
tion of a system of sewerage will be received by G. W. 
Hackney, City Clerk. 

Washinyton,.—Puyallup. On recommendation of the 
City Engineer a separate system of sewerage is to be built; 
vitrified iron-stone pipe will be used, 15-in. for imains and 
12-in. for sub-mains. The cost is estimated at $45,265. 

Los Angetes, Cal.—The City Engineer has submitted a 
plan for an outfall to the ocean, at an estimated cost of 
$350,000. 


Streets.—New Vork,— Lockport. 
paving is to be laid on Genesee St. 

Virginia.—Roanoke. Bids will be advertised for 10,000 
sq. yds. of brick paving. 

North Carvlina.—Asheviile. It is proposed to spend a 
considerable amount on street improvement. 

Ohio,—Youngstown. Brick paving is being laid. 

Michigan —Detroit. A contract for brick paving has 
been let to J. A. Stewart.—West Bay City, Md. J. H. 
Blomshield, City Engineer, reports that $75,000 will be 
spent this year on cedar block paving, cobblestone gut” 
ters and stone curbing. 

Iliinois.—Springfield. Brick paving is to be laid, and 
brick manufacturers are figuring on the work. 

Missouri.—Westport. Main 8t.is to pe paved with 
asphalt for 144 miles, and brick for 2 blocks, ——C hiliicothe. 
It is proposed to spenu $30,000 on street paving. 

Bonds. — Dayton, O.; $38,000 for sewers; bids received 
July 27; C. A. Herbig, City Auditor. West Troy, Troy, 
N. Y.; $70,000 for paving. Deadwood, 8S. Dak.; $40,000 
for sewers and water-works. Warren, O.; $12,000 for 
sewers; purchased by the Western Reserve National 
Bank. 


Asphalt or brick 


ELECTRICAL. 


Electric L'ghting.--New plants or extensions are re- 
po. ted as probable at Grand Rapids, Minn.; Kast Portland, 
Ore., address George Brown; Albia, la.; Sanford, Fla. 

Alexandria, Va.—\he operating expenses of the elec- 
tric light plant (about 100 arcs capacity) are stated by 
Chairman McKenzie, of the Light Committee of the Coun- 
cil, to be as follows: Labor for 12 mos... $:,880; coal, 502 

tons, $1,526; carbons, $702; oil and waste, $207; repairs, 
$25; total, $5,345. 

Wheeling, W. Va.—The city election to decide on pur- 
chasing a municipal plant resulted in a vote of 3,014 for 
the plant anu 8ll against. As the “for” vote exceeded the 
necessary two-thirds, the plant will probably be built. 

Santa Rosa, Cat,—The following bid for street light. 
ing was recently received by the Trustees: J. G. Gardner, 
thirty or mere ares of 2,000c. p. at $9 per month when ex- 
tinguished at 1 a. m. and $11 when burning all night; 
price for same number of 1,600 c. p. arcs is $8 and $10 
respectively. 

Seattle, Wash,—The City Council has granted a 25- 
years’ charter to Chas. H. Baker to build and operate a 
lighting and power plant. 

New Companies, —Eleciric Packet Co., St. Louis, Mo.; 
capital stock, $7,000,000; incorporators, H. H. Liemeke, 
J. W. Whitelsey, G. Frey, J. B. Schmidt, H. D. O Brien. 
Harvard Electric Light & Power Co., Harvard, I11.; capi- 
tal stock, $15,00¥; incorporators, J. E. Keely, A. W. 
Young, K. L. Chureh. Platteville (Wis.) Electric Light 
& Power Co.; capital stock, $10,000; incorporators, J. H. 

Evans, W. G. Jennings, W. L. Corkwood? O. E. Gibson, 
D. E. Gardner. River Falls (Wis.) Light, tieat & Power 
Co,; capital stock, $50,000; incorporators. F. J. Burbyte, 
R. N, Jenson, W. W. Thayer, and others. Heat, Light & 
Power Co., Chicago, IL; capital stock, $20,000,000; incor- 
porators, L. E. Davis, T. & W. Barratt, T. D. McKay, 
E. Kaufman, Interstate Complete Electric Construction 
Co., St. Louis, Mo.; sapital stock, $10,000; incorporators, 
c. P. Lampee, W. & E. Werdock. Santa Ana (Cal.) Gas 
& Electric Co.; capital stock, $100,000. Laclede Power 
Co., St. Louis, Mo.; capital stock, $75,000. Bellevue (0.) 
Light & Power Co.; capital stock, $20,000, 


CONTRACTING. 


Brick, Sand, Etc.— Washington, D. C.—The District 
Commissioners have awarded contracts as follows: Terra- 
cotta invert block, August Lamond, 50 cts. per Inn. ft.; 


vitrified brick, McMahon, Porter & Co., $25 per 1,000; pav- 
ing brick, Ivy City Brick Co., Ivy City, D. C., $10.25 per 
1,000; paving sand, J. T. Summers, 59 cts. per cu. yd.; fine 
screened sand, J, B. Lord, 60 cts. per cu. yd ; pebbles, J. 
T. Summers, 95 cts. per cu. yd.; C. J. Smith & Son, broken 
stone, $1.75 per cu. yd. 


S-wers.—Holyoke, Mass.—The Sewer Committee 
has awarded contracts on the Mosher St. sewer as fol- 
lows: Brick; Baker, Cavanaugh & Verill, $16 50 and $15.40 
per 1.000; stone work, Delaney Bros., $4.65 per cu. yd.; 
piles, F. A. Rivers, $6.60, $5 and $4 for 25, 18 and 12 ft. piles. 

Baltimore, Md.—Propcsais have been received as 
follows for the materials for the extension of the Jenkins 
Run sewer: Stone; John Curley, $2 percu. yd.; John H. 
Atkinson, $2.25; sohn Harris, $2.15. Sand; Leonard & Mc- 
Goverw, 85 cts. per cu. yd.; Patrick Keelty,’84 cts. Brick; 
Kline Bros., $8.25 per 1,000, hand made; G. W. Robinson 
& Son, $7.35, hand made, $7.25 machine made; G. W. 
Robinson, Jr., & Bros., $7.90 and $7 75; W. H. Perot, $7.40 
and $7.50; Maryland Brick Co., $7.50 machine made. Pav- 
ing blocks; Albert Weber $140 per 1,600, $2.90 per cu. yd.; 
McLanaban & Bro., $130 and $2.35;Guilford & Walher- 
ville Granite Co., $130 and $2.60. Cement; John 8. Bullock 
& Son, Round Top, in bags, $1.18; Portland, in barrels, 
$2.90; F.O. Norton, in barrels, $1.35; S. M. Hamilton.& Co., 
Cumberland, in bags, $1.18; Portland, in barrels, $2.90; 
Burham, in barrels, $2.75; C. C. McColgan, Rosendale, 
in barrels, $1.28; Crescent, in bags, $1.10, and Stettin 
Anchor, in barrels, $2.85, 

Menominee, Mich.—The contract for 9 miles of sewers 
bas been awarded to John C. Larson, of Menominee, at 
$94,000. 

Montreal, Canada.—Contracts for drains have been 
awarded at the following prices: Rock excavation, $4; 
concrete, $6.50; pine planks, laid , $15 per 1,00; brick drain, 
$18 per yd.; 6, 9 and 12-in. connections, $2, $2.50 and $4. 

Streets.—Long Island City, N. Y.—The contract for 
grading Jackson Ave., Vernon Ave and the Boulevard 
has been awarded by the Improvement Commissioners to 
Cranford & Valentine, of Brooklyn, at $109,012. This is 
part of a large work including grading, sewerinug, paving 
and sea wall, the total cost of which will be about; $600,- 
000. 

Salt Lake City, Utah.—The Board of Works has 
recently opened proposals for brick, asphalt and flag pav- 
ing for sidewalks: Grading, 33 to 43 cts. per cu. yd. for 
earth, $1 for rock; brick paving. 8 and 94% cts. per sq. ft.; 
sheet asphalt, 16 and 18 cts. per sq. ft.; bituminous rock, 
1544 and 18% cts.;3,4and 5in flagstone, 35 to 42 cts., 39 
and 40 cts., 45 to 55 cts. 


Williamsport, Pa,—The contract for brick paving _ 


has been awarded to D. P. Gurse at $2.45 per sq. yd. 


Pipe.— Montreal, Canada,—The contract for cast- 
iron water pipe has been awarded to H.C, McLaren & 
Co. at $32.50 per ton. 


Dredging.— Washington, D. C.—The following pro- 
posals for dredging in the Potomac River were opened 
June 25 by Lieut.-Col. P. C. Hains, U. 8S. Engineer Office : 
F. G. Somers, Camden, N. J., 15% cts. per cu. yd.; Alabama 
Dredging & Jetty Co., Mobile, Ala., 17 cts. 


PROPOSALS OPEN. 


Street Work.—Dunkirk, N. ¥.—Telford macadam 
pa\ing and vitrified brick paving. Also curbing, cross- 
walks and 4-in. tiledrain. Full particulars will be found 
on our advertising p. xviii. F. A. Dunham, City Engi- 
neer; F. C. Nagle, City Clerk. July 17. 

Bridge.— Willimansett, Mass.—Superstructure of 
bridge over the Connecticut River. Consulting Engi- 
neer, E. S. Shaw, 146 Franklin St., Boston, Mass.; Leon- 
ard Clark, Chairman of Hampden Co. Commissioners, 
Springfield, Mass. July 14. 

Viaduct,—Rock Istand, Ill.—Iron viaduct approach 
to wagon bridge. Capt. M. W. Lyon, U. S. Arsenal. 
July 25 

Highway .—Clearing, grading, grubbing,.ditching and 
planking for county road. T. A. Twichell, County Auditor, 
Seattle, Wash. July 6. 

Excavation .— Boston, Mass.--Inu basin No. 5; 78,900 
cu. yds., 82,700 cu. yds., 80,500 cu. yds. and 60.400 cu. yds. 
in section A, B,C and D. The Water Board. July 7. 

Dredg.ng and Mattress.—Dredging Cedar Bayou, 
Tex.; revetment walls of brush mattress, ballasted with 
stone ard dredged material. Major C. J. Allen, U. 8. En- 
gineer Office, Galveston, Tex. July 25. 

Pipe. — Washinyton, D. C.—Terra-cotta pipe and 
branches; 6, 8, 10, 12, 15, 18, 21 and 24-in. pipe. The District 
Commissioners. July 6. 

Street Work.— Asheville, N. C.—Paving according to 
specifications on file. W. R. Young, City Clerk. July 15. 

Denver, Colo.—Trinidad asphalt pavement on 6 ins. of 
concrete. J. E. Bates, President Board of Public Works. 
July 21. 

Sewers.— Martinez, Cal,—J. T. Bush, City Clerk. 
July 14. 

Terre Haute, Ind,—Brick, double ring. 28 X 42 ins. to 

36 < 51 ins.; pipe, 12 to 15 1ns.; manholes and basins. A. C. 

Duddleston, City Clerk. July 21. 

Surveying.—Sumiter, S. C.—Surveying and mapping 

the city. W. A. Pringle, Jr., City Clerk, July 15. 





MANUFACTURI -.G AND TECHNICAL. 

Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa, have an order from the Southern Con- 
struction Co. for 8 engines for tne South Bound. ‘Lhe 
Rhode Island Locomotive Works, Providence, R I., are 
building engines for the Toledo, Sc. Louis & Kansas City. 

Cars.—The Wagner Palace Car Co., Buffalo, N. Y., bas 
built 2 vestibule cars for the Adirondack & St. Law- 
rence. The Wason Car Mf . Co., of Springfield, Mass., is 
building 10'suburvan cars for the Boston & Maine, similar 
to those of the New York elevated roads. They will be 10 
ft. long, seat 48 passengers and weigh 39,000 lbs. The 
Michigan Central builds its own passenger cars. Tho 
Michigan Car Co, of Detroit, Mich., is building 500 box 
cars for the Toledo, St. Louis & Kansas City. The Na- 
tional Mfg. Co. has been incorporated at Seattle, Wash., 
to build cars, etc.; $250,000. The United States Roiling 
Stock Co, of Anniston, Ala.,is to be reorganized. The 
Grand ‘Lrunk will establish car works at London, Ont. 


Car Coupler —The Hinson Car Coupler Co., of Chicago, 
IL, has received several good orders for its “Improved 
Hinson” M. C. B. coupler, which was exhibited at the 
Cape May convention. 


Trolley Track.—It is stated that in the U.S. Circuit 
Court, district of Massachusetts, in the case of the Dunham 
Mfg. Co., now the Q. & C. Co., against the Coburn Trolley 
Track Mfg. Co., a final decree and permanent injunction 
has been given against the latter for infringement. 


H. B. Herr & Co., of Chicago, Il., have the contracts 
for a masonry breakwater, 2,000 ft. long, and for the 
foundation of the warship model at the Columbian Expo- 
sition. They will also continue the driveway started in 
Lincoln Park at an estimated cost of $18,000. 


Binder & Seifert, of Chicago, Ill., have the contract 
for the iron and steel work of the Cermun Opera House 
building, about 1,400 tons, at $122,900; also for the iron and 
steel work for the dome of the Horticultural Building, 
Columbian Exposition, 


The Consolidated Car Heating Co. has established 
an equipping department, under the charge of Mr. J. H. 
Sewall as Superintendent of Equipment, with headquar- 
ters at Chicago. He will have charge of the application 
of all the company’s appliances throughout the United 
States and Canada. 


Sale.—The plant of the Milwaukee Bridge & Iron 
Works, Milwaukee, Wis., will be sold at auction July 18. 


Ccmpanies.—Chicago Water Wedge Co, Chicago, IIl.; 
to manufacture hydraulic machinery; J. D. Rand, H. J. 
Hulskamp, Morris Sellers; $50,000. Maryland ‘lube & Iron 
Works, Hagerstown, Md.; President, H. O. Chapman, 
Philadelphia, Pa. ; $60,000. Covington Machine Co., Cov- 
ington, Va.; W. A. Rinehart; $500,000. Hydraulic Dredg_ 
ing & Improvement Co., Camden. N. J.,and Philadelphia 
Pa.; T. C. Somers, Camden; L. A. Chandler, East Orange, 
N. J.: J. W. Wilson, Philadelphia, Pa.; $300,000. Amer- 
ican Pneumatic Gate Co., Chicago, Ill ; railway crossing 
gates; F. O. Lewden, T. Shissler and E. 8S. Walker; 
$24,0.0. The Michigan Paving & Construction Co., De- 
troit, Mich.; $100,000, Sherman Nut Lock Co.. Detroit, 
Mich.; $100,000. Omaha Stradamant Asphalt Co., Omaha, 
Neb.; W. T. Barton, W. H. Warsick and F. J. Kaspar; 
$180,000. 


Metal Market Prices.—Kails.—New York: $30.75 to 
$31; old rails, $20.50 for iron and $17 for steel. Pittsburg: 
$30 ; old rails, $22.50 to $23 for iron and $17 to $18.50 for 
steel. Chicago: $31 to $32; old rails, $23.75 vo $24 for iron 
and $14.50 to $17 for steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.8 cts.; spikes, 2 to 2.1 cts.; track bolts, 2.65 to 2.8 cts. Pitts- 
burg; splice bars, 1.8 to 1.9 cts. for iron or stcel; iron 
or steel spikes, 2 to 2.05 cts.; iron track bolts, 2.75 cts. 
with square and 2.8 cts. with hexagon nuts. Chicago: 
splice bars, 1.8 to 1.9 cts. for iron, 2 cts. for steel; spikes, 
2.15 to 2.2 cts.; track bolts, 2.8 to 2.9 cts, with hexagon 
nuts. 

Foundry Pig Iron.—New York: $14 to $18. Pitts 
burg: $14.75 to $17. Chicago: $14 to $18.50. 

Ppe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pitsburg: 55 and 45 per cent. on 
black and galvanized butt-welded; 65 and 52% on black 
and galvanized lap-welded. Casing, 55 per cent. 

Lead.—New York: 4.47 to 4.5 cts. Chicago: 4.25 to 4.35 
ets St. Louis: 4.3 to 4.35 cts. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1 95 to 2.1 cts.; tees, 2.45 to 
2 75 cts.; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
2 to 2.15 cts. for tank, 2.3 to 2.6 cts. for shell, 2.5 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams. 
3.1 cts.; channels, 3.1 cts.; angles, 2 cts.; tees, 2.6 cts.; 
universal iron mill plates, 2.05 cts.; sheared steel bridge 
plates, 2.1 to 2.15 cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.1 cts. tor tank, 2.45 cts. for shell, 2.65 cts. for 
flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 3.2 cts.; 
channe!s, 3.2cts.; angles, 2 to2.15cts.; tees, 2.6to 2.7 cts.; 
universal plates, 2.3 to 2.4 cts.; sheared plates, 2.5 to 2.6 
cts. fox iron and 2.6 to 2.7 cts. for steel; steel plates, 2 4 
to 2.6 cts. for tank, 2.85 cts. for shell, 3to 3.25 ccs. for 
flange; 4.5 to 5.5 cts. for firebox; boiler rivets, 4.25 cts. 
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